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Carbon—Its Uses, and How Manufactured. 





No more interesting and useful substance 
than carbon has ever been discovered among 
all the elements which have contributed to the 
advancement of science and art. 

We will first briefly explain the process 
necessary to the manufacture of carbons for 
electric lighting, as they comprise the prin- 
cipal feature of expense in all systems now 
in use, 

The Hydraulic Presses used in the manu- 
facture of carbons for the electric light com- 
panies, which we illustrate to-day, are de- 
signed and built by John Robertson & Com- 
pany of Brooklyn, N. Y. The more dura- 
ble and better the carbon, the steadier and 
more efficient the electric light will be, and 
a machine which will greatly increase the 
solidity of the carbons directly tends to im- 
prove the light. 

It seems to be acknowledged that this 
press has been a decided success in improv- 
ing the carbons. 


been subjected to the same amount of press- 
ure as is required for pressing through the 
die, those cakes are then put into the material 
cylinder, which is heated with steam, and a 
pressure of 200 tons applied to the carbon by 
aid of the triple eccentric hydraulic pumps 
(shown in engraving); these pumps are capa- 
ble of working two horizontal presses, and 
with an accumulator attached can be used 
for working four presses. The carbons 
pressed through a die are always of a uniform 
size, and as they pass through the die are cut 
off to suitable lengths and carried away to 
the drying rooms. This class of machinery 
is used by nearly all the carbon point manu- 
facturers throughout the United States. 

The main cylinder of the press is copper- 
lined with double-acting water ram. This 
ram is kept in line by a heavy gland, which 
in turn is guided by the heavy brace rods 
that hold the water and carbon cylinders 
together. Around the carbon cylinder there 
is a steam jacket for the purpose of heating 
the mixture to the proper temperature before 
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Carbon points are pressed in two different 
ways. One is by putting the carbon material 
into moulds in two halves the proper shape 
and size, then putting the moulds into an 
ordinary hydraulic press and subjecting the 
same to a pressure of about 400 tons. The 
engraving shown represents one style of 


it is pressed. When this point is reached the 
tension is applied and the carbons are forced 
through a die at the end of the cylinder. 
The fit of the ram is so close that it is 
necessary to force it backas well as forward, 
and this is accomplished by applying a re- 


| versed pressure which greatly accelerates the 


hydraulic press, and used extensively by | work. 


moulded carbon manufacturers for pressing | 


The material used for making the carbons 


carbons preparatory to their being baked or | is the purest carbonaceous substance that can 


burned. 
bons is by forcing the material through a die 
in long lengths. The engraving shows a 
double-acting hydraulic press, with a cylinder 
attached for holding the carbon; the material 
is pressed inlo cakes of five inches diameter 
and five inches long. These cakes having 


The other method of pressing car- | be found, and the finest coke or the lining 





Tanner, in a recent lecture, said that ‘‘ carbon | That diamond was combustible seems to have 
is one of the most abundant materials in| been known at an early age, and, strange 1o 
nature, forming nearly half of the vegetable |say, there are some very remarkable state- 
kingdom, and entering largely into the com-| ments just the reverse, ¢. g.: One authority 
position of all animal matter. Then it exists | states that his father, at the command of a 
locked up in combination in limestone, coral | prince, heated diamonds in a gold-melting 
and other carbonates, vast beds of these | furnace for about thirty weeks with no per- 
substances occurring in numerous sections ceptible change. Newton, who seemed to 
of the world. And again, we meet with hesitate at no problem, and at the same time 
this useful article stored away in immense! solved whatever he undertook, first gave 
layers in the interior of the earth as mineral | convincing arguments to prove the combust- 
coal, a material hidden away for the comfort ibility of this precious substance; his proof 
of coming man, millionsof yearsago, during ' being based on the high refractive power of 
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diamond, a property peculiar to the class of 
all assimilating bodies. This theoretical 
proof was afterwards experimentally proved 
by placing the diamond in the focus of a 
large burning lens, when it entirely disap- 
peared. 

Various observers experimented with it, 
until finally the product of the combustion 
was proven to be carbonic acid, the same as 
results from the burning of charcoal; hence 
the truth was finally reached that diamond 


that geological period of our earliest history, 
classed as the carboniferous age. Carbon is 
found in two distinct crystallized forms or 
modifications, diamond, the clearest and 
most brilliant of all substances, and as 
graphite, this black and dirty material.” 
The lecturer then briefly reviewed some of 
the most common forms, commencing with 
the purest, the diamond. On account of its 
great brilliancy and rema:kable hardness, 
the dtamond has ever been valued as a pre- 


le dpded 





cious stone. Up to the year 1 this gem 
was supposed to be a kind of rock crystal; 
but, during that year, by means of the blow 
pipe, it was shown that it did not contain 
silica, and then it was looked upon as a fossil 
resin, something of the order of amber. 


of gas retorts is generally selected. These 777 
materials are ground to an impalpable 
powder, and mixed with an adhesive sub- 
stance before being put in the cylinder. 

In explaining the various uses of carbon, 


and the many forms in which it exists, Prof. 


is nothing but carbon in its purest form. 
This royal stone was brought to Europe from 
the East, but the mines that were once so 
famous are now entirely exhausted. Of late 
years the diamond fields of Brazil and the 
Cape are the most noted, but this precious 
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material is also found in Borneo, New South 
Wales, the Ural, California, Georgia and 
other localities. Although this beautiful 
and valuable work of Nature’s laboratory is 
nothing but pure varbon, we know absolute- 
ly nothing definite concerning its origin, and 
while numberless attempts have been made 
by competent and earnest workers te produce 
it artificially, it is extremely doubtful if this 
has ever been accomplished, though now 
and then it is announced with a great flour- 
ish that this interesting problem bas been 
solved. 

To mention the names of the greatest 
diamonds of the world, or recite the his- 
tories, bloodshed and misery that the various 
owners of them experienced is needless, as 
every one must be familiar with them. 

A very large business is done now in arti- 
ficial or paste diamonds. They are made of 
a glass of special make as to hardnessand re- 
fraction, but on much handling become 
scratched so as to lose much of the beautiful 
play of colors, so remarkable in the genuine, 
and which this never loses. Owing to the 
crystalline forms of the pure article, it ad- 
mits of being split into thin pieces, and these 
sheets are taken and used as a veneering on 
the facets of the glass body, giving an imita. 
tion that does not lose its luster. Then im- 
perfect stones are stuck together so as to pro- 
duce large ones, and this work of patching 
up the diamond into the spurious article is 
done in such a skillful manner as often t 
defy the most acute experts. 

So much time has been given to carbon in 
its purest form, it will only be possible to 
mention the other forms before taking up 
the compounds and a series of experiments. 
The other crystalline form is the substance 
graphite, or familiarly known as black lead, 
a name given to it on account of its produc- 
ing a mark similar to lead on paper, and was 
supposed to contain lead. Graphite is the 
substance used in pencils, and is the basis of 
all stove polishes. Jn the arts this material 
is of great value, because it will stand the 
strong heat of metal furnaces, and is much 
used for crucibles where an intense heat is 
required, as in the casting of brass and in 
steel works. The amorphous forms of this 
wonderful element you are all familiar with 
under the names of gas carbon; the deposit 
on the iron retorts in which bituminous coal 
is heated to produce illuminating gas; an- 
thracite and bituminous coal, coke, charcoal 
and lampblack. Charcoal, besides the ordi- 
nary uses of everyday life, is much used as ¢ 
disinfectant, owing to its great absorptive 
power for gases, then it has the valuable 
quality of removing coloring matter from 
organic solutions, and in the form of animal 
charcoal is used in very large quantities by 
sugar refiners to remove coloring matter from 
brown sugar in order to produce the beauti- 
ful white sugar we now sce on our tables. 
This peculiar property is thought to be.due 
to the capillary spaces permeating charcoal, 
a cubic inch of it being so crowded with 
these minute pores that it is estimated to give 
100 feet (square) surface. 

Starting with this precious gem, the dia- 
mond, the hardest known substance, the type 
of all that is pure and beautiful, we see this 
wonderful substance passing downward in 
hardness and beauty, finally to sink to the 
level of this black soot which darkens our 
atmosphere and soils our persons and all we 
have that is beautiful. What an immense 
range of properties and usefulness it covers! 
As lampblack it sometimes burns spontane- 
ous; as graphite it resists the action of the 
smelting furnace; in diamond it is a non- 
conductor of electricity; as gas carbon it 
forms one of the best conductors; in one 
form the person is adorned, in another our 
books and papers are printed with it; the 
electrician takes and uses it for the promo- 
tion of our comfort, while as charcoal crayon 
the artist handles it; as coal and coke it 
gives us light, transports great distances at a 
rapid speed, smelts our metals, cooks food, 
warms the body, and in numberless ways 
adds to the comfort of mankind. To man 
this is the most useful of all the elements, 
and adds more to his comfort in this tempo- 
rary home than any substance that finite 
mind can conceive of. 
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The Older Electricity. 


PROF. TYNDALL ON ITS PHENOMENA AND IN- 
VESTIGATORS—INTERESTING EXPERIMENTS. 


Prof. Tyndall is delivering at the Royal 
Institution a course of lectures on ‘ The 
Older Electricity—Its Phenomena and In- 
vestigators.” The lectures are illustrated by 
a number of experiments. Historic memo- 
randa formed the staple of the introductory 
discourse. The audience were reminded 
that all the ancients knew of electricity was 
the one fact of the action of amber, which 
the Greeks called electron, when rubbed upon 
light bodies. It had this property in com- 
mon with jet, and in a far fainter degree 
with heated tourmaline. Thales (B. C. 580) 
thought a kind of soul dwelt in amber, and 
three centuries afterward Theophrastus wrote 
on the subject. Dove cited also the remark- 
able saying of a Chinese philosopher, named 
Kuopho, in the beginning of the fourth 
Christian century, ‘*‘ The magnet attracts 
iron as amber attracts small bodies.” But it 
was first at the hands of Dr. Gilbert, Queen 
Elizabeth’s physician, that the subject was 
expanded. ‘‘The power,” said that father 
of modern electrical science, ‘‘ when rubbed 
to attract light bodies of all kinds, such as 
metal, wood, leaves, even water and oil, is 
not peculiar to amber. It belongs to a whole 
class of very different substances, such as glass, 
sulphur, sealing-wax, and all resins, rock 
crystal, and all precious stones, alum, and 
rock salt, as may be proved when the air in 
winter is cold and clear.” The essential 
point, the lecturer said, before verifying ex 
perimentally Gilbert’s new list of attracting 
substances, was the dryness of the air. 
Boyle (1670) showed the reciprocity of at- 
traction; observed the new flash of a rubbed 
diamond; obtained attraction in vacuo, and 
made other experiments. On his mind first 
dawned a kind of electric theory, in his idea 
that light bodies were drawn by a glutinous 
effluvium toward the amber, etc. Otto von 
Guericke mounted a globe of sulphur, and 
turning it by means of a handle, his hand 
acting as a rubber, struck out in a dark place 
the first spark of electric light from this 
primitive electric machine. He, too, was 
the first to notice that a light body, after 
touching his ball of sulphur, was sometimes 
repelled. Dr. Wall (1705-9), chief 
aim was to get light and fire, most suygest- 
ively compared the electric flash and crackle 
with thunder and lightning. Newton cov- 
ered a metallic ring with a plate of glass, 
and rubbing the lid with his gown, the im- 
prisoned particles ‘‘leaped nimbly about as 
if carried by a whirlwind.” His experiment 
was repeated in the course of the lecture by 
Pref. Tyndall, amid loud plaudits, with per- 
fect success. Hawksbee (1705) greatly im- 
proved the electric machine, and experiment- 
ed most successfully on the production of 
light in rarefied air. The luminous barome- 
ter, however, had already been discovered in 
1675, by Picard. During a dark night he 
had a barometer carried a long distance, and 
observed how, as the mercurial column os- 
cillated, light flashed forth in the vacuum 
above it. 

But he mistook its nature when he ascribed 
the phenomenon to “‘mercurial phosphorus.” 
His experiment was one of the dozen illus- 
trative of the lecture. Gray’s most fruitful 
researches (from 1728) were next recounted. 
He reached the important discovery of con- 
duction and insulation, and made many ex- 
periments on induction, considerably ad- 
vancing the knowledge of this point. 
bringing a rubbed glass tube near one end of 
a wooden pole 27 feet long, he produced at- 
traction at the other end. He suspended 
boys by silk strings, and electrified them 
he had electrified his pole. He showed also 
that the electric attraction extends to liquids. 
The day before his death Gray communicated 
his latest discoveries to Dr. Mortimer, the 
secretary of the Royal Society, in “whose 
‘*Transactions” they were printed. The 
passage in which Priestly styles him ‘this 
great electrician,” was quoted by the lec- 
turer. Among the French philosophers who 
took up the subject at this time, DuFay 
(1788) and Dr. Desaguliers (1739) were singled 
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for their many important experiments and 
their significant results. About the same 
epoch (1742) the Germans entered the field. 
Boze, or, according to others, Hansen, re- 
verted to the use of Hawksbee’s glass globe. 
To this he added a “‘ prime conductor,” held 
at first by a man standing upon cakes of 
resin. He afterward suspended the conduc- 
tor by silk. In Boze’s experiments threads 
played the part of the comb of points in 
modern machines. Winckler also used a glass 
globe, substituting a cushion, instead of the 
hand, for arubber. Gordon, of Erfurth, a 
Scotch Benedictine monk, displaced the 
glass globe by a glass cylinder, like that still 
used from time to time in the Royal Insti- 
tute. 

In his second lecture Prof. Tyndall begun 
by reminding his audience of the immense 
impression produced by the ignition of in- 
flammable substances by the electric spark. 
It was at the opening of the Berlin Academy 
of Sciences, in 1774, and in the presence of 
Frederick the Great, that Dr. Ludolf ignited 
sulphuric ether by a spark from the sword- 
point of an officer present at the ceremony. 
The lecturer varied the experiment by light- 
ing an Argand gas burner by means of an 
electric current. Next, causing himself to 
be electrified, and standing on a footstool 
with glass legs, he lit it with his finger. The 
effect was even more striking when the ig- 
niting current passed through a piece of ice 
in his hand. Another experiment verified 
Du Tour’s discovery of the extraordinary 
power of flame in discharging electrical cur- 
rents. The distinction long dominant be- 
tween what Dr. Gilbert called electrics and 
non-electrics, the former deemed capable of 
electrification, the latter not, was discussed 
at large and illustrated by several remarkable 
experiments Thus amber and the various 
spars, glasses, and resin were classed as elec- 
trics, while all the metals figured as non- 
electric. Accordingly, a piece of metal or a 
carrot, which also ranked as a non-electric, 
would not, when rubbed, however briskly, 
with flannel, attract light bodies like amber. 
But a carrot, as the lecturer showed, when 
placed on a glass stand and properly rubbed, 
at once behaved electrically and so with metals 
the human body, and the other non-electrics. 
These we now recognized as conductors, and 
the electrics as insulators. Gilbert’s classi- 
fication led to the theory of two electricities 

namely, the electricity of glass, which Du 
Fay termed vitreous, and that of the resins, 
which he termed resinous, names now su- 
perseded by positive and negative. It was 
surprising what a number of phenomena 
this theory of two electric fluids enabled us 
to group together and explain. Foremost 
among these came the phenomena of electric 
induction, or the decomposition of an elec- 
tric fluid by the mere presence (sensibly 
short of contact) of an electrified body. This 
was illustrated in a very telling manner by 
the repetition, amid unusually demonstrative 
applause from the audience, of Stephen 
Gray’s experiments on a soap-bubble and a 
hop-pole 17 feet in length.—London Times. 

aa 
Concerning the Coming Electrical Exhi- 
bition. 


Editor of Electrical Review : 


In the editorial reference to the con- 
templated Electrical Exhibition of the 


Franklin Institute, which appeared in the 
issue of your valued Revrew of the 3rd of 
April, I notice some unfavorable criticisms 
upon the decision of the committee on ex- 
hibitions to award no medals or premiums. 
Respecting this decision, I have to say, that 
it was the result of a careful and deliberate 
consideration of the subject. 

Having originated the practice of holding 
exhibitions in this country over fifty (50) 
years ago, and having held since that time 
mapy exhibitions, it is not assuming too 
much, I think, to claim that such an exper- 
ience should enable its officers to pass an in- 
telligent judgment upon a question of this 
nature. 

In the days when American manufactures 
were in their infancy, and industrial exhibi- 
tions were confined to a few of our cities, 
the award of medals was unquestionably an 





appropriate and graceful means of dis- 
tinguishing and rewarding merit. Of late 
years, however, the multiplication of such 
exhibitions in many of the leading cities of 
the Union, at all of which the award of 
medals is a recognized accompaniment, has 
robbed the system of the special significance 
it once had. 

With all deference to the evident sincerity 
of the views advanced in your editorial, I 
venture the statement that if an opinion 
were invited from the representative manu- 
facturers, who contribute the most interest- 
ing and valuable share of the annual exhibi- 
tions, nine-tenths of them would condemn 
the system of awarding medals as one that 
had outlived its usefulness; while, if the 
candid opinion of the managers of the exhi- 
bitions were given, there would be a unani- 
mous expression in favor of its abandon- 
ment, as the fruitful source of unseemly 
jealousies and endless dissatisfaction. For 
these reasons and others less important, the 
committee entrusted with the work of organ- 
izing the plans of the forthcoming Electrical 
Exhibition of the Franklin Institute, decided 
to depart from its time-honored custom of 
awarding medals, and to substitute, in lieu 
thereof, the plan of a thorough system of 
reports by a carefully chosen board of ex- 
aminers, under the signatures of the exami- 
ners, and to be issued, with the official sanc- 
tion of the institute, after careful investiga- 
tion. The event will demonstrate whether 
or not this decision was a wise one 

The work of the examiners that shall be 
appointed will be done free of all charge to 
the exhibitors; and only in the case of 
special competitive tests that may be desired 
by exhibitors will they be called upon to pay 
the actual cost of such special examinations 
as they may wish to have made. 

Respecting the general body of the rules 
and regulations, I may remark in conclusion, 
that, with the notable exception commented on 
in what has preceded, they are substantially 
the same as those which have been in force 
in former exhibitions held by the Franklin 
Institute, and which have been found to be 
satisfactory in operation. I have no disposi- 
tion to question the correctness of your 
statement, that the regulations of the late 
Electrical Exhibition, held at Vienna, could 
not be improved upon. They were, un- 
doubtedly, excellent. 

For the purpose, however, of giving point 
to your strictures on the ‘‘innovation” de- 
termined upon by the Franklin Institute 
committee (7. ¢., dispensing with the award 
of medals), which is the obvious intention 
of the allusion, the reference to the Vienna 
Exhibition is a singularly unfortunate one, 
since the managers of that exhibition in- 
fluenced, doubtless, by the same reasons that 
were deemed sound by the Franklin Insti- 
tute committee, adopted the rule of granting 
no medals, this making a precedent in Europe, 
which the Franklin Institute propose to make 
in this country. 

I have before me the official catalogue of 
the Vienna Electrical Exposition of 1883, 
issued by the commission, from which I 
quote below the text of Article 22 of the 
Regulations, viz : 

‘‘Es wird Keinerlei Pramiirung durch ein 
Jury statt-finden. 

‘“Wahrend der Dauer der Ausstellung 
wird eine technisch-wissenschaftliche com- 
mission construirt werden, um im Einverneh- 
men mit den betreffenden Ausstellern Elec- 
tro technische Messungen und andere wis- 
senchaftliche Untersuchungen vorzunchmen, 
und eventuell Zengnisse daruber auszustel- 
len.” 

Which, rendered into English, would read 
about as follows : 

‘“‘No premiums of any kind will be 
awarded by a jury. 

‘“While the Exhibition is in progress, a 


technico-scientific commission will be con- 
stituted, to conduct, with the consent of ex- 
hibitors, electro-technical measurements, and 
other scientific investigations, which, shall 
eventually be certified and published.” 

Trusting that the result may demonstrate 
the wisdom of the committee’s decision on 
this point, I am your obedient servant, 

Wo. H. WaagL, 
Secretary Franklin Institute. 
Philadelphia, April 5, 1884. 








April 17, 1884.] 


Recent Progress in bynamo-Electric Ma- 
chines. 





By Pror. Srrvanus P. THompson. 





Passing from ring-armatures, I come to 
another type of machine having disc arma- 
tures. The earliest machine of this type was 
due to the indefatigable Mr. Edison, who 
built up his disc of radial bars connected at 
the outer ends by concentric hoops, and at 
the inuer by plates or washers. Each radial 
bar communicates with the one opposite to 
it; and the disc thus built up is rotated 
between the cheeks or pole-pieces of very 
powerful field-magnets, which very nearly 
meet, and which therefore yield an enor- 
mously powerful field. I cannot hear of any 
of these dise dynamos having yet come into 
practical use. 

Another type of dise dynamo has been 
invented by Sir W. Thomson. In this case, 
the armature is a flat wheel, very like a 
flattened bicycle wheel. The radial arms or 
spokes of the wheel, in which the currents 
are induced, are all connected at their ex- 
ternal ends to the copper rim, but at their 
internal ends are carefully insulated and 
connected each to a segment of a collector 
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the improved machines the parallelograms of 
wire are so arranged that the overlapping 
ends lie outside the ends of the polar surfaces 
of the field-magnets, which, therefore, can 
be brought very close to the surface of the 
rotating cylinder. Amongst other improve- 
ments, also, segments of the collector are 
internally cross-connected, so that only two 
brushes are needed instead of six as formerly. 
Several improvements in mechanical details 
have also been made. 

In alternate current machines something 
has also been done. The Ferranti-Thomson 
machine, which, at the date of my Cantor 
lectures had just made its appearance, has 
been considerably perfected. Externally, 
the machine is scarcely changed at all; the 
driving pulley being a little larger in propor- 
tion Internally, considerable changes have 
been made, and in these the hand of the 
experienced mechanical engineer is ap- 
parent. 

A very large alternate current machine 
was shown at the late Electrical Exhibition 
at Vienna, by Messrs. Ganz, of Buda-Pesth. 
It was capable of furnishing light for 1,200 
Swan lamps (20 candle-power each). This 
dynamo, which in some points resembled 
Gordon’s well-known machine, was con- 


for machines which, at present, can hardly 
be called anything but curiosities. 
for example, a design for a dynamo by Sir 
Charles Bright, in which the field-magnet 
coils and armature stand still, but in which 
the iron cores and the brushes rotate. There 
is another design by Professor G. Forbes, in 
which part of the field-magnets rotate. Mr, 
C. Lever has designed a machine on some- 
what similar principles to the foregoing. I 
have myself essayed an alternate-current 
machine, in which both armature and field- 
magnets stand still, while laminated pole- 
pieces alone revolve. I hear also of a dyna- 
mo designed in the States in which there are 
no field magnets, only two revolving arma- 
tures. 

To sum up, then, it may be observed that 
in every department under review, the story 
‘of the past 15 months is one of solid pro- 
gress. It has been, it is true, progress of a 
quiet and perhaps of a commercial rather 
than a scientific order, yet, as 1 have shown 
you, one in which practice and theory have 
gone hand in hand. It is true that in some 
few points theory is a-head of practice, but 


in a still larger number practice is ahead of | 


theory. It would be a great boon to us if 
our theoreticians could bring up theory to 


There is, | 
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An Electric Tramway Incident. 





The following appeared in the Jrish Times 
(Dublin) on the 22d inst.: ‘It is not gener- 
ally known that the country people along the 
line of the electric railway make strange uses 
of the insulated rails, which is the medium 
of the electricity on this tramway, in connec- 
tion with one of which an extraordinary 
and very remarkable occurrence is reported. 
Pcople have no objection to touch the rail 
and receive a smart shock, which is, how- 
ever, harmless, at least so far. On Thursday 
evening a ploughman, returning from work, 
stood upon this rail in order to mount his 
horse. The rail is elevated on insulators 
eighteen inches above the level of the tram- 
way. As soon as the man placed his hands 
on the back of the animal, it received a 
shock, which at once brought it down, and 
falling against the rail it died instantly. The 
remarkable part is, that the current of elec- 
tricity which proved fatal to the brute must 
have passed through the body of the man and 
proved harmless to him.” 

— a 

The American Electric Light Company, of 
Hartford, chose the following directors and 
' officers on Tuesday: A. C. Dunham, T. 0, 




















er commutator. As in Edison’s disc ma- 
chine, so also in this, the thin disc rotates 
between the poles of very powerful field- 
magnets, which, in the case of Sir W. Thom- 
son's machine, are semicircular in form. 
Sir W. Thomson also pivots his armature 
with its axis vertical, and spins it like one of 
his gyrostats. Unfortunately, the machine 
has not shown itself to be in practice a suc- 
cess. Its construction necessitates a very 
high speed, else the electromotive force 
would be small. If the radial bars, instead 
of being all joined to one rim, were united 
by overlapping insulated rims, each one to 
the one next to that diametrically opposite, 
and a connection brought round again at the 
hub to the next but one from that at which 
the outer rim started, then, applying similar 
connections all round, the radii would all be 
connected in circuit, and a much higher 
electromotive force might be obtained. I 
am not aware that any disc so connected has 
yet been tried. 

Some improvements have also been made 
in the Elphinstone-Vincent machine. The 
sections of the armature of this machine are 
wound separately in parallelogram forms, 
and the separate sections are then fixed upon 
the periphery of a papier maché cylinder 
which is mounted so as to rotate between 
powerful field-magaets and internal field- 
magnets whose poles reinforce the field. In 
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structed according to the Mechwart-Zipper- 
nowsky system. The 36 bobbins of the 
field-magnet were set concentrically on an 
iron frame, and rotated within an outer 
circle of 36 armature bobbins. The field- 
magnet coils were, in fact, the fly-wheel of 
the high-pressure compound engine which 
drives the machine and its exciter. The 
diameter of the rotating part was 214 metres. 
A salient feature of this machine is the fact 
that any one of the coils, either of armature 
or field-magnets, can be removed from the 
side of the machine, in case such are needed. 
The whole fly-wheel can, in this way, be 
taken down by one man in a few minutes. 
An electrical efficiency of 85 per cent. is 
claimed for this machine. 

Of one other class of machines—the 
unipolar dynamo—I had intended to say 
something. It is a remarkable thing that, 
though to my knowledge a great deal of 
attention has been paid lately to machines of 
this type, no one has yet succeeded in de- 
signing a practical unipolar dynamo. There 
seems to be some hiatus in the theory of this 
class of machine, for the very singular fact 
remains that those which are designed in 
defiance of precautions to avoid wasteful in- 
ternal eddy currents will work, though badly, 
/and those designed with such precautions 
will hardly work at all. 
| There are two or three other new designs 


| the level of practice in some of the simplest 
facts. We do not even know the exact law 
of the saturation of iron in electro-magnets, 
and content ourselves with formule, which 
we know to be incorrect. Of the laws of 
induction of magnetism in circuits partly 
consisting of iron, partly of strata of air, 
or of copper wire, we know very little. We 
want some new philosopher to do for the 
magnetic circuit what Dr. Ohm did for the 
voltaic circuit 50 yearsago. There is ample 
room for progress yet in theory as well as in 
practice ; and the perfection of theory means 
the deliverance of practice from arbitrary 
rules of thumb, and from the blunders of 
inexperience which have so retarded progress 
in the past. The history of the past 15 


months, however, gives great encouragement , 


for the future, because it shows how much 
may be done, even in the face of great com- 
mercial depression, by those whose knowledge 
and experience give them a deliberate faith 
in the future, and whose efforts are directed 
toward no uncertain end. A steady develop- 
ment toward the yet far distant goal of 
perfection is going on unceasingly. The 
progress of which I am permitted to be the 


chonicler to-night is progress of the good 
and substantial kind, that owes nothing to 
the excited rush of Stock Exchange specula- 
tion, and which, not having been nurtured 
| at an unhealthy fever heat, is destined to be 
|of permanent value.—Zz. 
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Influence of Scientific Studies. 








Gen. Walker says that, while it must be con- 
ceded that force of expression and faculty in 
the communication of thought are best to be 
acquired through the philosophical, dialecti- 
cal, rhetorical studies and exercises which in 
the main compose the curriculum of older 
institutions of our country, he believes it to 
be equally true that the faculties of clear per- 
ception, of careful discrimination, and of 
just generalization are developed by the study 
of natural history, of chemistry, of physics, 
as they can be through no other educational 


means. 
- > 
The Maxim Electric Light and Power 
Company, of Philadelphia, have been award- 
ed the contract for lighting the new Govern- 
ment buildings in that city, and the work of 
installing the plant is now in progress. The 
plant is to consist of 100 Weston arc lights, 
and 600 Maxim incandescent lights, which 
are supplied by 8 Weston dynamos driven 
by 2 Porter-Allen engines of 100 h. p. capac- 
| ity each, 
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Professor Langley, London, has shown 
that the normal color of light is not white, 
but bluish. 

———.@>e—_—_— 

Scientific men rarely die so rich as the late 
Sir William Siemens—two million dollars 
personalty, and realty as well. 
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Sioux City, lowa, has a thriving electric 
light company, which is very successfully 
operating a plant of 40 Weston lights. 

——_o——— 

The Western Electric Company have just 
put in operation, at Buda Pesth, Hungary, 
and Guttenburg, Sweden, one of their new 
multiple switch-boards. 

——~*ae—_—— 

According to the second volume of the 
census, 3,410,857 horse-power is employed in 
the United States. Of this, 1,225,379 


water-power, and 2,185,458 steam-power. 


is 
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The London Society of Arts have offered 
£1,200, furnished by a member, to be 
awarded in prizes for essays on dwellings 
for the poor and the reconstruction of central 
London. 
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Over two hundred of the most prominent 
citizens of Portland, Maine, signed a petition 
to the Mayor and Aldermen of that city on 
Tuesday last, asking that the principal 
streets, squares and promenades of the city 
be lighted with the electric lights. 


<-> — 

With a Skrevanoff battery of a weight not 
exceeding three and one-half ounces, it is 
asserted that M. de Monnier recently obtained 
an electromotive force of 1.45 volts and a 
current of 1 ampére for an hour. 


—- - 

At the temple of Kroto, Japan, is the 
great bell cast in 1633. It is eighteen feet 
high, nine feet in diameter, and nine and one- 
half inches thick. Its weight is nearly 74 
tons. About 1,500 pounds of gold are said 
to have been incorpogated in the composition. 
Its tone is magnificent. When struck with 
the open hand its sound can be heard at a 
distance of a hundred yards. 

2 a 

Mr. D. Boyd, one of the original organ- 
izers and holders of stock in the first tele- 
phone company in London, (and later on the 
principal promoter and, investor in the Edi- 
son, Gower, and Crossley telephone patents, 
organizing the United Telephone Company, 
of London, also a director in the Lancashire 
and Cheshire Telephone Company,) returned 
to London last Saturday, after a three months’ 
visit in this country. Since his sojourn here, 
he has effected the sale of the Clark patents 
on the electric portable battery and gas ig- 
niter to a company which he has recently 
organized, composed of some of the principal 
men in the electrical field here, whose names 
are a guarantee of success. 

Mr. Boyd has secured for his English com- 
pany the patents for gas igniters, combination 
bells, telephone and medical batteries, elec- 
tric cigar lighters, and several other minor 
patents, with which, in the hands of such gen 
tlemen as compose his company, a very suc- 
cessful business may be confidently expected. 

Mr. Frank W. Harrington, superintendent 
of the Western Electric Company at Boston, 
will accompany Mr. Boyd home to England. 
Mr. Boyd has deservedly won the confidence 
of his American cousins, and carries with 
him many valuable inventions on incandes- 
cent lamp-lighting systems, and other elec- 
trical matters which he has made arrange- 
ments to exploit in Europe, and if he carries 
the same energy into that field as he has 
shown here, a profitable return may be ex- 
pected by those associated with him. 


HLECTRICAL REVIEW. 


The Progress of Electric Lighting. 





We extract from a recent paper read be- 
fore the Society of Arts in London, by Prof 
William H. Preece, F. R. S., 
interesting comments on the above subject. 
He could have made a more favorable show- 
ing had he followed more closely the rapid 
advance of the business in this country: 

“*T scarcely think that the true solution of 
isolated house lighting will be secured until 
we can obtain reliable, effective, 
nomical secondary batteries. 
nal accumulator, as improved by Faure, Sel- 
lon and Volckmar, has not yet reached that 
stage of perfection that one could wish to 
see, but the progress towards this desidera- 
tum is steady and promising. Planté has 
himself made a decided improvement by 
preparing his lead plates in nitric acid, and 
the experiments that I have made with his 
cells, as supplied by Elwell and Parker, of 
Wolverhampton, are so encouraging that I 
am about to use a set of them in my own 
house. A secondary battery has this ad- 
vantage, that your electricity is stored up to 


and eco 


Planté’s origi- 


be used when you want it, by day or night, 
without the constant use of machinery. In 
ordinary houses, such as mine, there ought not 
to be required more than one day a week for 
charging—a day set apart for the purpose, 
like washing day—when sufficient electricity 
should be stored up for a week’s work. I 
scarcely hope to do this yet, but it is well 
within the bounds of possibility. 

‘‘T have indicated to you the direction in 
which progress has been made. The output 
of the apparatus has been greatly increased, 
and, therefore, the capital required for in- 
stallation reduced, the expenditure on con- 
ductors has been considerably diminished, 
the efficiency of the lamps—especially in 
their durability—has been improved, and all 
these steps in advance have the tendency to 
economize the production of the 
light. But the progress is being continued, 
and there is vast room for this improvement. 
Nothing approaching finality has yet been 
reached. 

‘‘T see no reason whatever why our public 

streets should not be as efficiently lighted by 
electricity as they are now by gas, and for 
the samme price. But the public are not sat- 
isfied with the same illumination; they will 
have more light. They are spoilt by the 
dazzling splendor of the arc lamp, and they 
treat with contempt the less showy glow 
lamp. Nevertheless, the best lighted street 
in the city of London is the Holborn Via- 
duct. Blackfriars Bridge, Bridge Street, 
Ludgate Hill, St. Paul's Churchyard, and 
Cheapside have been lighted by 38 Brush are 
lamps for three years. We are now engaged 
in a very interesting series of experiments 
at Wimbledon, to determine the best and 
most efficient way of lighting public streets, 
and much value in an economical sense will, 
it is hoped, accrue frem these trials. 
“Tt isremarkable how the use of electricity 
is growing in favor with theater managers 
Supported by the success of the Savoy, the 
Criterion, and the new Prince’s Theater in 
London, the Prince’s Theater in Manchester, 
the Prince of Wales and the Royal Theatres 
in Birmingham, the two theatersin Glasgow, 
and many others, are following Mr. D’Oyley 
Carte’s spirited venture, and who can refrain 
from wishing that all would follow his ex- 
ample? Cool and pure air, absence of head- 
ache, and cheerfulness of mind are experi- 
enced at the Savoy, while the reverse is felt 
elsewhere where gas is used. I have recent- 
ly examined the estimates for lighting up the 
Opera House in Vienna, and I have every 
reason to believe that less than thirty shil- 
lings per lamp per annum will brilliantly illu- 
minate that beautiful house, and give a hand- 
some return to those who have undertaken 
the contract. 

“There are many small central stations at 
work in England, but none on a large scale. 
At New York there are several. The Edison 
Company’s first station lights 431 houses, 
and 10,300 lamps, and they are now erecting 
two new ones for 50,000 and 70,000 lamps 


electric 





respectively. We have in London one at 
work on the Holborn Viaduct, another at 
Brixton, and another for 5,700 lamps will 


the following 





shortly be opened at Victoria Station. There 
are small central at Godalming, 
Chesterfield, and Colchester. The Hammond 
Company have one at Brighton, which works 
over an area of seven miles. This company 
maintains 900 arc lamps and 5,500 glow 
lamps in different places in England. There 
is a central station at the Edgeware Road 
Station of the Metropolitan Railway, whence 
Notting Hill Gate, Gower Street, King’s 
Cross, and Aldgate Stations are lighted over 
a length of 15 miles long. 151 glow and 5 
are lamps are illuminated by the distributing 
system of Gaulard and Gibbs. Lord Salis- 
bury, an amateur electrician of no mean 
type, has established quite a system of his 
own at Hatfield. The 7imes, ever in the van 
of progress, has for four years lighted up its 
printers’ and compositors’ room. 

‘Our new Law Courts are admirably light- 
el, and some of the judges have said that 
the electric light is the only good thing in 
this Palace of Justice. The House of Com- 
mons has gradually been fitted up, and the 
Colonial Parliament Houses in Cape Town 
and New South Wales are following the ex- 
amples. Indeed, restaurants, hotels, and 
public buildings are all testifying to the fact 
that I am so anxious to bring before you, 
that electric lighting is a decided success, for 
they are using it. But we want to see it in 
our homes. An excellent little book on this 
point has recently been published by Mr. 
Hammond, which is well worth your perusal. 
He has given there a table so striking and 
convincing that I have had it copied and sus- 
pended for your information: 

“The following table shows the oxygen 
consumed, the carbonic acid produced, and 
the air vitiated by the combustion of certain 
bodies burnt so as to give the light of twelve 
standard sperm candles, each candle burning 
at the rate of 120 grains per hour: 
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‘* There you see why the electric light is so 
pure and so healthy. There is no consump- 
tion or pollution of air. There is the smallest 
possible production of heat. There are none 
of the existing dangers from fire or suffoca- 
tion, but all is pure, healthy, and safe. 

‘Our homes on the sea—those ocean palaces 
that render voyages to America and our col- 
onies a pleasant yachting picnic—are being 
gradually fitted. Over 60 are already so 
fitted, and all will soon be done. None but 
those who have tumbled and tossed on the 
angry ocean in a pitch-dark confined crib for 
the seemingly never-ending night, can appre- 
ciate the peace and comfort of the soft and 
gentle little glow-lamp that is now supplied. 

‘Efforts are being made to introduce pri- 
mary batteries for the generation of electric 
light currents, but not as yet with marked suc- 
cess. Unless the products of combustion can be 
sold profitably, primary batteries must neces- 
sarily be costly, and their constant renewal, 
and the amount of personal supervision they 
demand. militates much against their use; 
but some admirable batteries for small and 
temporary installations have been brought 
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Our rail- 
Very satis- 


out, notably that of Mr. Holmes. 
way trains are being lighted. 
factory experiments are being made on the 
Brighton, South Western, South Eastern, 
Metropolitan, Midland, and Great Northern 
Railways, with dynamos, primary and sec- 
ondary batteries, and there is no doubt what- 
ever of their ultimate success. There is no 
reason why the energy of the moving train 
itself should not produce currents of elec- 
tricity to illuminate every compartment with 
the light of day. 

‘“‘Exhibitions have been both banes and 
antidotes. They have had much to do with 
the cause of the late mania, but they have 
also encouraged invention, and stirred up 
emulation. Last year’s Fisheries Exhibition 
did much to educate Londoners to the advan- 
tages of the light. This year’s Health Exhi- 
bition will do more; and I venture to 
prophesy—a foolish practice, unless you 
know —that this exhibition will, as an electric 
light display, be the best we have ever seen. 

‘“«There have been a good many failures in 
electric lighting, as there must be in the intro- 
duction of every new ‘enterprise; but every 
failure can be traced to imperfect apparatus, 
or to the employment of inexperienced con- 
tractors—in fact, to bad engineering. It is 
not long since that the wiring of a large 
building was let to one firm and the lighting 
to another, with the necessary consequence 
that the whole thing ‘burst up,’ to use an 
Americanism, on the night of opening. 

“Tt is difficult to express any opinion on 
the economy of the electric light. We have 
not had the experience of any central lighting 
station of sufficient magnitude to justify the 
formation of such opinion. Any comparison 
between gas and electricity on this basis is 
unfair, because gas is produced in quantities 
sufficient to supply hundreds of thousands of 
lamps, while the largest electric light station 
yet erected does not light up 10,000 lamps. 
In New York the price is the same for elec- 
tricity as for gas; but then gas costs 12s. per 
1,000 cubic feet, as it did in London, in the 
memory, perhaps, of some present. Never- 
theless, the cost of supplying electricity now 
is far less than was the cost of supplying gas 
in the early days of its introduction. 

‘‘But why draw a comparison? People 
do not compare the cost of gas with that of 
-andles, nor the price of a pheasant with that 
of a mutton chop. If we want a luxury we 
must pay for it, and if the price of the luxury 
is not too great, people will have it. People 
will have the electric light if it can be sup- 
plied to them, not because it is cheap, but 
because it is safe, healthy, pure, soft, and 
natural. And, moreover, they will not object 
to pay any reasonable price for it, whatever 
may be the price of gas. Gas is most de- 
structive, unhealthy, and objectionable when 
used for artificial illumination. The proper 
function of gas is the production of heat, and 
we see in this room how this production of 
heat can be utilized to form electric currents 
which diffuse about us a real luxury—pure 
light. When the electric light can be sup- 
plied, questions of sanitation, ventilation, and 
decoration will determine its use, and not 
questions of price. At present, for household 
purposes, it is a luxury for which we must 
pay; but the progress made is so rapid, and 
the room for improvement so great, that the 
day is not far distant when we shall cease to 
regard it as a luxury, and shall demap it. as 
a necessity.” 

———_-e—_—_—__ 
The Telegraph in China. 


The correspondent of the London suwy 
News sends the following interesting account 
of the telegraph business in China : ai 

The wisest expenditure of money which 
has been forced upon the Chinese Govern- 
ment by the French difficulty, and which is 
likely to prove permanently beneficial to the 
country in many ways, is the construction 
of the telegraph. Shanghai has thus been 
connected with Pekin, and Hong Kong with 
Canton. The Chinese Government is now 
engaged in constructing a line of telegraph 
from Canton to the borders of Tonquin, 
crossing the two provinces of Kwang-tung 
and Kwang-si. 





A good deal of opposition was experienced 
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in making the Hong Kong-Canton line ; the 
wires were torn down, the posts pulled up, 
and the men engaged in the work of con- 
struction were repeatedly driven away by the 
mob. Similar or even more determined 
opposition was anticipated in connection 
with the works now in progress, for the 
people of these two provinces are noted for 
their bitter antipathy to foreigners and for- 
eign inventions. It is, moreover, popularly 
believed that the telegraph must seriously 
interfere with the good luck of the land it 
crosses. The Government, however, caused 
numerous placards to be previously posted 
in all the towns and villages through or near 
which the line of telegraph would pass, in- 
forming the people of its value to the Em- 
peror in the difficulties which had arisen, 
and strictly charging them not to interfere 
in any way with its construction. A band 
of about 100 soldiers are engaged in the 
work under the superintendence of three 
Danish engineers; and as yet no opposition 
whatever has been met with. The work, 
however, is proceeding slowly ; it was com- 
menced upwards of a month ago, and has 
but just reached the first city in the province 
of Kwang-si ; jt will take a month or five 
weeks longer to complete the line to the 
Tonquin frontier. 

It is not at all surprising that the tele- 
graph should be a source of continual 
wonder to a people so ignorant of science as 
are the Chinese. Little knots of people may 
frequently be seen gathered round a post 
listening with gaping astonishment, but with 
the fullest confidence, to some wiseacre who 
is pretending to explain the modus operandi. 
He tells them that there is a devil in each 
post, that the posts are placed close enough 
together for the devil in one post to make 
himself heard by the devil in the next, that 
the wire is placed on the top of the posts 
merely to keep them in an upright position ; 
anything of a slant would make the devil 
inside feel very uncomfortable. These devils, 
of course, speak a language which is both un- 
intelligible and inaudible to the uninitiated ; 
‘foreign devils,” however, understand it 
well, and so to send a message is a very 
simple thing. A ‘‘ foreign devil” speaks it 
to the devil in the first post, he passes it on 
to the next, and so it reaches its destination, 
where another ‘‘ foreign devil” receives and 
interprets it. Other explanations are some- 
times given, but all of them are equally 
wide of the mark. 

In any other country the construction of a 
line of telegraph would not be considered by 
the outside world a particularly important 
incident, but in China such an event is to 
those foreigners who know the country one 
of great importance. It not only brings the 
interior of China into direct communication 
with the other countries of the world, but it 
breaks the spell of that necromancy which 
has done so much to prevent the progress of 
the people ; it throwsa gleam of light upon 
that world of science of whose existence the 
people have been not only content but proud 
to remain in ignorance ; it is a sign that the 
country is beginning to awake from that 
trance-like conservatism, in which it has 
slept for ages ; and so the telegraph in China 
‘annot but be regarded as the forerunner of 
those arts and sciences, that higher learning, 
that truer civilization, which must before 
long break down the mouldering barriers of 
China’s isolation, and unite her to the 
brotherhood of Christian nations. 
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Cars Above and Tracks and Motive Power 
Below. 





THE UNITED STATES CABLE ROAD AND SUB- 
WAY COMPANY. 


The work of the Rapid Transit Commis- 
sion in New York, through the new routes 
they have laid out, has called public atten- 
tion anew to the inconvenience attached to 
the present system of cars with their horse 
traction and obstructive tracks. While the 
facilities afforded by the surface roads in 
New York have made it one of the easiest 
and best cities to travel in the world knows, 
it cannot be denied that the principles of 











track construction are crude and productive 
of an infinite amount of damage to the 
vested interests of property-holders and men 
of business. 

In London, a city of 4,000,000 inhabitants, 
spread out on a scale that approaches Phila- 
delphia or the outskirts of Brooklyn, in the 
proportion of extensiveness to population— 
where ‘‘tram car” travel has become an 
absolute necessity, in spite of the admirable 
system of underground and_ substantial 
elevated railroads—tracks that in any way 
interfere with ordinary traffic are rigorously 
excluded from the streets, and in the minds 
of New Yorkers who have walked, ridden 
and driven in this and other cities, the ques- 
tion suggests itself, why should it not be so 
here ? The opposition encountered by the 
Rapid Transit Commissioners on some of 
their proposed routes, where the inhabitants 
and occupants complain of the damage a 
track and horse-cars would cause to their 
business or the value of the thoroughfare for 
residence or pleasure driving, calls renewed 
attention to the subject ; and at the same 
time to a means of obviating the inconven- 
iences inseparably attached to our present 
methods of street surface railroad operation 
and track construction. 

THE UNITED STATES CABLE 
WAY COMPANY, 


ROAD AND SUL- 


organized under the laws of the State of 
New York, with a capital of $250,000, own 
patents on inventions of Messrs. Orvis & 
Adams, covering an entirely novel plan of 
street railroad construction. They propose 
to operate the road by cable traction, the 
wheels of the car and the cable being under- 
ground. From the subterranean trucks, 
through a one-half, or five-eighths inch slot, 
set level with the pavement, two half-inch 
steel plates project, on which, by suit- 
able flanges and brackets, the body of a 
passenger car is supported. There is no 
track to mar the level of the streets, the 
slotted or grooved apertures are flush with 
the street, no matter what its undulations, 
the openings are too narrow even to catch a 
toe-calk, much less a wheel or foot; there 
are neither frogs nor switches, and the heav- 
iest loaded vehicles, as well as the lightest, 
could be driven directly or obliquely across 
the ‘‘track,” or even turned on it, without 
perceptible jar or wrench. 

Not only this, but the cars, devoid of 
horses, and made of a size to suit the thor- 
oughfare through which they will pass, 
could run on streets where railroads cannot 
run as built at present ; the crowded down- 
town thoroughfares could not object to such 
a conveniently small conveyance, any more 
than the up-town residents on fashionable 
avenues could complain of the noise, while 
the street surface would be equally unob- 
jectionable in either case. Snow and ice 
would not obstruct such tracks in winter ; 
sunstruck, ‘‘ wilted ” stock would be avoided 
in the hot months, and there would not only 
be an immense pecuniary saving to a com- 
pany adopting the system, but no objection 
would be raised by property-holders on any 
route to their road, important considerations 
to both old and new railroad corporations. 

The sub-way will be large enough to 
admit all wires of telegraph, telephone and 
electric light companies and will thus serve 
a double purpose. Arrangements to use this 
plan are now made for several smaller 
cities. 


—__-.>- 
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Preventing Corrosion and Scale in Boilers. 


A paper on this subject was read at a re- 
cent meeting of the Society of Arts by Mr. 
G. Swinburn King. After some preliminary 
remarks, Mr. King stated that it had long 
been suspected that ‘‘galvanic action or elec- 
tricity in some form had to do with corro- 
sion and pitting.” He then mentions the 
various theories on the subject, and alludes 
to the numerous patent compourds for cur- 
ing these evils, remarking that ‘some com- 
pounds cure one part of the evil, and do not 
touch others, while some, again, are extreme- 
ly dangerous to use in a boiler under steam 


pressure.” The author then refers to the re- | 


sults of the labors of committees appointed 





by the Admiralty between 1874 and 1880 to 
inquire into causes of decay in the boilers of 
H.M. ships. ‘‘The main conclusion,” he 
says, ‘‘ at which the committee arrived—the 
great principle that they asserted and demon- 
strated—was that galvanic action, induced 
by the contact of zine with the iron of the 
boiler, was the best and only trustworthy 
remedy for corrosion; and that so long as 
the metallic contact was maintained, little or 
no corrosion would go on. They adopted a 
plan of hanging slabs or plates of zine by 
iron straps from the slags or rods within the 
boiler, the zinc being held in a clip in which 
it was tightly bolted. The theory was per- 
fect, but the weak point in practice was 
found to be in keeping up electric contact 
between the two metals. The committee en- 
deavored to circumvent this difficulty—first, 
by fixing in each boiler an excessive number 
of plates, so that, apparently, if electric 
contact should cease even in many plates it 
might chance to be maintained in some; and 
secondly, they directed a frequent examina- 
tion with a view of renewing the contact 
and putting in fresh plates in lieu of those 
destroyed by corrosion. This system was 
the best they were able to arrive at, but it 
could be maintained only at such a cost that, 
to use the words of the report, ‘ the expense 
of the zinc necessary for efficient protection 
is undoubtedly an important element in de- 
termining how far it should be adopted.’ ” 
(It appears that the actual waste of zinc was 
much greater than that due to the protection 
of the boiler). The author then describes a 
number of experiments, all of which failed 
from the same cause, viz: destruction of the 
metallic contact between the zinc and iron 
from one cause or another. To remedy 
this, Mr. Hannay, an electrician, of Glas- 
gow, designed what he calls an ‘‘clectrogen,” 
composed as follows (we quote from Mr. 
King’s paper): ‘‘A ball of zinc, with a cop- 
per conductor cast through the center of it, 
the copper being so combined and amalgam- 
ated with the zinc at the junction of the two 
metals as to form brass. Thus no corrosion 
could form between them to stop the galvan- 
ic current. The zinc is well hammered at a 
certain temperature, ensuring long existence 
in an eilicient condition. This ball is fitted 
In any convenient part of the boiler by a 
simple device, and a wire from each end of 
the copper conductor is soldered firmly to 
the iron. From this moment the electrogen 
keeps up an uninterrupted galvanic current, 
and the whole of the interior of the boiler is 
absolutely protected from corrosion so long 
as any of the zinc remains. It was ascer- 
tained, by further experiments, that a very 
small surface of zinc was sufficient to afford 
protection for a radius of twenty-five feet 
from the point of contact, and the spherical 
form of the zinc was adopted because it 
would maintain perfect protection with a 
minimum of waste, the large surface exposed 
by plates, in proportion to their bulk, being 
quite unnecessary. Herein, therefore, was 
the means of avoiding that waste which the 
Admiralty Committee stated was ‘much 
greater than that due to the protection of the 
boiler,” and for which they sought a remedy. 
Two electrogens are found in practice suffi- 
cient to protect an ordinary ‘single-ended ’ 
marine boiler in which, by some engineers, 
forty or fifty plates would have been consid- 
ered necessary. The electrogens will last for 
about six months, while the plates would 
probably corrode away in as many weeks. 
The zine ball, with its perfect contact, gen- 
erates a current of greater intensity than 
zinc plates mechanically fitted, and the con- 
sequence is that a portion of the water is 
slowly decomposed, and the hydrogen that 
is evolved at the negative pole, all over the 
surface of the iron and underneath the scale, 
forces off the scale in thin flakes by mechan- 
ical action as soon as it becomes thick 
enough to be impervious to the hydrogen. 
In this way the scale is kept forming and re- 
forming, hanging in loose flakes, or falling 
off as it hecomes detached from the iron. 


/Thus all the evils attending incrustation, 


which have been before enumerated, are 
avoided. Fuel is saved, burning of the iron 
is prevented, and chipping becomesno longer 
necessary.” —Hngineering. 





Artificial Light for Photography. 


Many experiments have been made in this 
city and in other parts of the United States 
with the camera and electric light. Some 
experiments have also been recently pub- 
lished on the use of bottles of oxygen in 
which to burn fragments of magnesium 
riband to take portraits by the magnesium 
light. An objection to this form of light is 
the trouble and cost of making the oxygen, 
and that means have to be adopted to diffuse 
the light near its source. The objection to 
burning the riband in air is that the exposure 
is longer, and the burnt ash has a tendency 
to drop off and put out the light before the 
selected length of metal is consumed. 

Some years ago Mr. W. H. Harrison had 
occasion to use the magnesium light by night, 
and overcame the difliculties by the adoption 
of one part of the principle of Larkin’s 
magnesium lamp. 

In the British Journal of Photography 
Mr. Harrison thus explains the method 
used : 

‘*On the top of a firm and solid table is 
placed a base-board supporting a wooden 
upright some seven or eight feet long, con- 
sequently reaching nearly to the ceiling of 
the room. At the top is a kind of little 
brass funnel with no neck, and a large open- 
ing where the neck should be. This brass 
inverted cone was no larger than an egg-cup, 
and its lower opening was about as large as 
a four-penny picce. A tin spirit lamp, with 
a horizontal neck and flame, is placed below, 
so that anything falling through the funnel 
must pass through the flame, yet just miss 
touching the wick. The combustible sub- 
stance was magnesium powder mixed with 
sand. One thimbleful of the powder, for 
instance, is mixed with two of sand with a 
spoon or bit of wood on a sheet of paper ; 
then, the sitter being in position and all 
being ready, the mixture is poured all at once 
into the funnel. A long sheet of flame of 
one or two seconds’ duration is the result. 
If the picture prove over-exposed, the pro- 
portion of sand has to be increased in the 
next trial, or that of the magnesium powder 
correspondingly diminished. When once 
the right proportions are known, portrait 
after portrait can be produced, properly ex- 
posed with dead certainty. No cap is neces- 
sary to the lens, provided a candle only is 
used for the normal illumination of the 
room, and it is not placed so that an image 
of it can be thrown by the lens into the 
camera, 

‘“‘The proportion of magnesium powder 
regulates the proper exposure. At first 
there was a difficulty, and one only, with this 
simple apparatus, and that was that the 
aqueous vapor from the flame condensed on 
the lower parts of the brass cone, and the 
powder stuck to the neck of the wet funnel, 
sometimes blocking it and arresting the flow 
of illuminating material altogether. The 
neck of the funnel was therefore cut off, and 
the lower opening of the cone made rather 
large. It would be an improvement to use 
something on which aqueous vapor has less 
tendency to condense than upon cold brass. 
The brass, however, was subsequently kept 
hot by fixing the spirit lamp nearer to it than 
in the first experiments 

*« The larger the proportion of magnesium 
in relation to the sand, the longer the flame 
and the shorter its duration. With a very 
rich proportion I once had a flame seven or 
eight feet long, reaching the base-board and 
burning its surface. The long flames give 
the necessary diffusion of light, and a white 
sheet on the opposite side of the sitter im- 
proves the shadows. The finest artistic 
effects of light and shade on the countenance 
of the sitter can be obtained by this method 
when the lamp is placed in the proper posi- 
tion. y 

‘The sitter need not be fatigued with 
focussing operations. A candle placed 
where his face will come will do to focus 
upon. In fact, it is a capital method for the 
comfort of the sitter, who must not look in 
the direction of the coming flame, lest his 
eyes be dazzled by its magnificent flash, 
which, however, lasts but a second or two.” 

This process is capable of many improve- 
ments, as was recently seen by the experi- 
ments recently tried at the Smithsonian In- 
stitution in Washington, and no doubt in the 
future it will prove expeditious and con- 
venient to use magnesium in the photo- 
graphic studios, : 
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The Cumberland Telephone Company of 


‘Tennessee has increased the quarterly divi- | 


«lend to 2 per cent. Thecompany is meeting 
with great success in Nashville and Mem- 
phis. 





<> 

‘A match by telephone between chess 
clubs in England is becoming quite a fre- 
quent occurrence, and is exciting great inter- 
est among the local chess players in the vari- 
ous places. 


--_—- 
New York and Boston now taik by tele- 
phone, but the New Yorkers are already 
complaining that the Boston end of the 
machine is so plugged up with beans that it 
sounds like talking through a shot pouch. 








lide 

The fight in the Legislature in Boston by 
the telegraph companies for the privilege of 
running their wires along the locations of 
railroad companies has been exceeding lively. 
A decision is expected next week. 


At the quarterly meeting, just held, it was 
‘voted to increase the capacity of the Nash- 
ville exchange to 2,100 instruments. Mem- 
phis has inereased the instruments in use 
there from 450 to 675 since October. 


a _ 

The exchange in Erie, Pa., has been in- 
creased over 75 subscribers in the last three 
The receipts for messages during 
the Jast month amounted to $150, an increase 
from the receipts of December of $145. In 
the last month 28 new lines were built and 
26 miles of new wire strung. A line of new 
cedar poles along the east side of State Street 
is being rapidly raised. 


months. 


—_>e 

The New England Telephone and Tele- 
graph Company having leased an entire 
building opposite their present location on 
Pearl Street, alterations are in 
progress, and the new location will be ready 
for occupancy in a few weeks. Offices are 
being fitted up for the executive officers, the 
main ofiice of the Boston division, and quar- 
ters will also be provided for the construction 
and repair departments. 


3oston, 


ae 

The Erie Telegraph and Telephone Com- 
pany have complete returns from their va- 
rious divisions, for the months of January 
and February, 1884, which show an increase 
of 300 subscribers, making a total, March 1, 
1884, of 8,662. The receipts for the quarter 
ending Dec. 31st, 1883, (March being esti- 
mated on a basis of January and February), 
they will amount to $134,681.46, an inc rease 
of over $4,000. 

—_——__ +e - —_—__ 

Many of the difficulties which beset tele- 
phoning are already familiar to thousands. 
Those who have tried to catch the ‘wee, 
small voice” of the distant talker amid the 
hubbub known as “ frying-pan noise” have 
some idea of the effects of induction. That 
is what comes in from other wires, but on 
long-distance telephoning there is the diffi- 
culty from what gets off the speaking wire. 
The quicker the wire can carry the current 
the less this difficulty becomes. Hence, on 
pure copper wire the telephone operates well 
over such distances as from bere to Boston, 
and even to Washington, as was done the 
other day over the Postal Telegraph lines. 


But even copper wire has its limits of tele- | 


phonic conductivity with the low electrical 
force at present used. With absolutely per- 
fect insulation even this could be managed, 
but no electric wire cable has been invented 
yet that does not leak a little. The great 
problem, then, which electricians are trying 
to solve is how to increase the electric ener- 
gy without destroying the conductor. 


Kans,s Crry, Mo., April 9th, 1884. 
The decided increase in the number of 
|telephone subscribers in the territory con- 
|trolled by the Missouri and Kansas Tele- 
| phone Company, during the past thirty days, 
| speaks well for the energetic management 





| There have been heavy expenses in the way | 
of reconstruction and construction of the 


densome for some time to come, yet that this 
is the enly proper way to fully develep tele- 
phone territory is already well sitbstantiated 
by the now rapidly growing exchanges all 
all along the lite Where improvements and 
extensions have been made. 

The enterprising little City of Mexico 
comes smiling to the front and points with 
pride to the fact that its energ¢tic citizens 
have doubled the number of telephone sub- 
scribers there during the month of March. 
Other cities in the territory mentioned are 
making very creditable showings, and the 
demand for telephones seems to be on a gen- 
eral increase. In this city the past month 
has been marked for the rush that has per- 
vaded telephonic circles. At least four (4) 
miles of new peles have been planted, open- 
ing all the eastern part of the city to the 
reach of the telephone; a multiple switch- 
board of the latest pattern has been connect- 
ed to the three already in use here, the work 
all being done in the night, so as nvt to dis- 


and last, but not least, sixty (60) new sub- 
scribers were connected with the exchange, 
and not one telephone discontinued. Not- 
withstanding this healthy increase the de- 


supplied. 


office. The cables, after a six months’ trial, 
are proving quite a success, and will soon 
largely do away with the network of wires, 
not only inthis city, but in many others in 
the West. 

At the meeting of the city council of Wy- 
andotte one evening last week, a franchise 
was grated the Missouri and Kansas Tele- 
phone Company to build an exchange in 
that city. Wyandotte is a growing town of 
about 10,000 inhabitants, just across the Kan- 
sas River from Kansas City, and will no 
doubt sustain a good-sized exchange as a 
branch of the Kansas City system, to which 
it will be connected by probably a half-dozen 
trunk lines. The exchange will be estab- 
lished in a few weeks, 

Mr. Geo. L. Phillips, President the 
Missouri and Kansas, and United Tele- 
phone Companies, and also the well known 
assistant general manager of the American 
Bell Telephone Company, was in the city 
last week, and while here submitted to an 
interview, containing much that was perti- 
nent to the present status of telephone mat- 
ters. Among other things in operating the 
Kansas City exchange, he said: 

‘‘Our business has grown very rapidly 
within the past year, and the prospects are 
that it will fully double itself within the 
twelve months to come. We are constantly 
changing, improving and enlarging our 
apparatus and we hardly get the exchange, 
as we think, in perfect working order with 
all of the latest improved appliances to make 
the service faultless, when some new and 
important improvement made in the 
switch-board or other apparatus, and to keep 
step with the progress of the age we are 
obliged to put everything in new again. 
The public are, however, scarcely aware of 
the constant changing that is going on in the 
}central office, for everything has been re- 
|duced to such a fine system that an entire 
switch-board can be changed without a 
| single subscriber being interrupted. 
| ‘*Kansas City is already the center of 
a large telephone circuit, embracing the 
cities of Independence, Wyandotte, Law- 
rence, Topeka, Leavenworth, Atchison and 
St. Joseph, and it is our intention to very 
|materially enlarge this circuit within the 
‘present year, just as fast as trunk lives can 


of 


1s 





various exchanges, and although this pro-| 
gressive spirit will cause expenses to be bur- | 


| 


i 


| 
| 


turb the lines that were busy during the day ;} 
in close proaimity to each other, induction 
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Kansas City and Northwestern News. be built and other arrangements completed, 


all of the principal exchanges in the States 
of Missouri and Kansas will be in talking 
connection with each other, through Kansas 
City, as the central exchange. This tircuit, 
when complete, will be the most important one 
ever put in 6pératidn, and will include, in 


j addition t6 the poiuts already mentioned, the 


cities ©f Olathe, Fort Scott, Osage Mission, 
Parsons, Emporia, Junction City, Wichita 
and other points in Kansas; Rich Hill, 
3utler, Joplin, Carthage, Nevada, Cameron, 
Sedalia, Jefferson City, and I may say St. 
Louis, in Missouri, although up to the 
present time no successful method of over- 


| coming the induction which interferes with 


the working of trunk lines, covering a dis- 
tance xo great as that between Kansas City 
and St. Louis, has been discovered. For 


| distances of 150 miles we will be able to 


work successfully, aud in my opinion before 
very long some apt inventive genius will dis- 
cover means of overcoming indiiction, so 
that lines 300 or 500 miles long Can be success- 
fully operated, and an ordinary tone of 
Vvoiée heard distinctly between Kansas City 
and St. Louis, or Kansas City and Chicago. 
This being once accomplished, there will be 
no limit to the possibilities of telephonic 
progression.” 

** What do you mean by induction ?” 

‘*Tp electrical parlance, it is the influence 
by which an electrical current produces 
magnetic polarity in certain bodies near or 
round whith it passes. To explain: When 
two wires Charged with electricity are strung 


causes a flow of electricity from one to each 
other through the air without actual contact, 
and in telephone business this interferes with 


mand still continues, and to-day the mana-| the working of lines, for the reason that the 
ger reports about two dozen applicants un- | conversation on one wire can be heard upon 
Severa! additional cables have| another wire running parallel to it. 
been strung in the last few days, one of them | short lines this is not noticed, for the reason 
extending about half a mile from the central |that the wires are not sufficiently charged 


On 


with electricity to cause induction to any 
great extent, but in long lines the electrical 
current is so strong that conversation will be 
carried from one line to another by induc- 
tion on parallel wires as far as six'y feet 
apart. This is why longline telephonic com- 
munication is not a success, and it never can 
be until some method of overcoming the 
induction is discovered. This is a problem 
which has been worked at hard and long, 
and without apparent success, by the ablest 
electricians of the age, but the case is by no 
means hopeless, for a key to the situation is 
liable to be discovered at any time and when 
we least expect it. In fact, a young Eastern 
inventor is now working on the problem, and 
his hopes of success are quite flattering. 
When this is discovered the limit of tele- 
phonic communication will scarcely halt 
upon the shores of the ocean, although it 
wili take numerous other important dis- 
coveries to render the ocean telephone even 
possible. 

‘In this regard, however, I may say that 
if the history of the rapid strides of pro- 
gression which followed the discovery of the 
telegraph, or the wonderful improvements 
in the telephone since its discovery or inven- 
tion, is to be taken as a basis of calculation, 
the successful operation of the ocean tele- 
phone may safely be classed as one of the 
possibilities or even probabilities of the 
future. Thisistruly an age of progression and 
inventive genius, and there is no telling what 
may yet be evolved from the mind of man. 
Electricity is one of the greatest studies the 
world ever knew, and there is probably no 
branch of science which has such wonderful 
possibilities ahead of it.” 

The A., T. and 8. F. Railway Company is 
having its telegraph system connected with 
its new and elegant general offices in Topeka. 
The offices of the superintendent of telegraph, 
Mr. R. B. Gemmell, are located in the top 
story, and will be as well arranged for prac- 
tical work as any in the country. Chief of 
Construction James O’Day is doing good 
work in stringing the many wires through 
the city, and will have everything ready by 
the last of next week. 

An elaborate system of private line tele- 
phone and messenger calls, mentioned in a 
former letter, has been arranged in the new 





general offices, and will be ready for use by 
the time the building is occupied—May 1st. 

The State Hotise flag staff at Topeka is 
fully 300 feet from its highest point to the 
-arth, and when it became necessary to put 
on a new rope, a few days ago, the State 
officials were at a loss to know whcre to find 
a man toclimb the slender stem that extended 
so far ubove the roof of the capitol. A 
happy suggestion was made that the mah 
who could climb the telephone poles in the 
city was the party to help them out, hn 
Manager Geo. Bayless, of the telephone tohi- 
pahy, Was sent for, and did the work himself 
with ‘‘neatness and dispatch.” Bayless is 
not only au excellent manager, but, as this 
feat proved, is a skillful climber. 

Many of the Western Union gangs bave 
been called in, and linesmen are now quite 
numerous in Kansas City and St. Louts. 
Until a thorough understanding of whal the 
United States Government intends doing is 
had, the Western Union Company will not 
likely run many new lines. 

The other day a subscriber rang up in great 
haste, and told the central office at Kansas 
City to connect him with 862, a hasty glance 
at his telephone directory causing him to 
believe that bat was the number of his ph¥- 
sician’s teléphone, he desiring the disciple of 
Esculupius to call and sce his sick child. 
Imagine his dismay on inquiring ‘* Who is 
that?”—an expression so inelegant that it is 
unfortunate that the telephone has to bear 
the blame of its now most general use—to be 
told, ‘‘ This is Stine, the undertaker—do you 
want a coffin?” T» the superstitious I beg 
to remark, however, that the child re- 
covered ! 

Chas. W. McDaniels, of Carthage, Mo., 
after an extended trip East, has again united 
himself with the telephone world of the 
West, and will devote his time to the de- 
velopment of the territory of the Missouri, 
Kansas and United Telephone Companies, 

There is constant inquiry among telephone 
exchange managers for a motor for use in 
their exchanges—a motor. that can be de- 
pended on in wet weather or dry weather, 
Sundays or Mondays, and at night or at day. 
In this city the power comes from a grist 
mill, which tuns when it has enotgh wheat 
to keep it busy, and also from a steam printing 
house, that shuts down at night, noons, and 
Sundays; and on these occasions the very 
entertaining work of turning a hand generator 
is made necessary. The electrician with his 
electric motor can now step to the front and 
be hailed with joy. If any of your readers 
know of aa improvement over the gtist mill 
scheme, that doesn’t cost a fortune to secire; 
I hope his meiition of the fact will find place 
in these columns soon. 

The Union Pacific Railway Company is 
stringing a line from Concordia to Lawrence- 
burgh on the Junction City and Ft. Kearney 
branch of their road. They have one of the 
best managed telegraphic systems in the 
country, and are constantly making improve- 
ments and extensions whenever they become 
necessary. 

During the month of March, the cities here 
named had new telephone subscribers con- 
nected as follows: Topeka, 10; Lawrence, 8; 
Leavenworth, 12; Atchison, 7; St. Joe, 6; 
Hannibal, 5; Kansas City, 60. 

Many western people are taking quite an 
interest in the experiments between Boston 
and New York, under the supervision of 
E. T. Gilliland and others. Those who know 
Mr. Gilliland are confident he will make a 
success of this long line if a success is 
possible. Br-Potar. 

——egpo——_—_ 

The New England Telegraph Company of 
Boston, with a capital of $30,000, for the 
general business of telegraphy, both within 
and without the limits of the commonwealth 
of Massachusetts, has been incorporated in 
Boston. Winfield S. Hutchinson, President; 
Steuben T. Bacon, Treasurer. 

2 

The Indians in Alaska are said to have 
used, in making salmon nets, the bulk of 900 
miles of \elegraph wire, which was laid by 
the Overland Telegraph Company many years 
ago, at a cost of $3,000,000.—Major D., Old 
Guard, 
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The Portland, Me., Telephone Exchange. 





We give in this issue an illustration of the 
telephone exchange at Portland, Me. This 
is the largest exchange in the State, and 
numbers about 800 subscribers. 

The Williams switch, with some modifi- 
cations, was placed in the new, airy office 
several months ago, and has been partially 
described in a previous issue of the REVIEW. 
We will only add a description of a few of 
the novel features in this system, which, with 
use, seem to commend further adoption. 

Subscribers working often with each other 
are placed on the same section. The sections 
are numbered instead of being lettered, and 
the section number represents the hundredth 
number of all subscribers on that section. 
Six connections can be had between any two 
sections at the same time, and yet the sections 
are not large and out of convenient reach of 
the operators. The device by which this is 
accomplished is new, and is covered by two 
patents. A neat switch in the wall of the 
room (behind section 5 in the cut) is arranged 
so that, by moving two pins, any section can 
be supplied with a fresh transmitter battery, 
without for a moment interrupting the ser- 
vice. Call battery and magneto currents can 
also be tested and rearranged at this switch. 

Thejwires go to cupola in iron steam pipes, 
making neat appearance and safe arrange- 
ment. The lightning arrester 1s formed of a 
one-fourth inch copper rod, set nearly its 
size into a groove ina strip of walnut; over 
the rod is placed a strip of dry, varnished 
paper, and over this and at right angles to 
the copper rod are screwed the line strips, 
the copper rod being connected by a 9-inch 
copper wire to both water and gas pipe. 
This has proved to be an excellent arrester. 
It has been used in connection with the old 
office for four years, and, although many 
subscribers’ instruments have been injured 
by lightning, there has never been but one 
annunciator magnet disabled at the central 
office. 

The wire leading from the arrester, before 
reaching the ground connection, passes 
through a heavy switch, which can be opened 
in case it is desirable to test for grounded line 
in the arrester. While the multiple switch, 
which has been considerably improved since 
the change of office and system at Portland,and 
is undoubtedly the best switch for very large 
exchanges; this system in general, and in all 
its details, works admirably in Portland, and 
gives the best of satisfaction to subscribers 
The chief operator says as long as the sub- 
scriber does not put the wrong end of the 
telephone to his ear, there is no complaint. 

The new office was equipped under the 
able management of the Lowell syndicate, 
who believe that good service pays best. Much 
credit is also due Supt. Farnham, who has 
worked untiringly, not only for the improve- 
ment of his own exchanges, but for the busi- 
ness in general, and who has added these 
and many other improvements in telephone 
apparatus, 
+e —-—_ 

The quarterly mecting of the directors of 
the Erie Telephone Company was held last 
Tuesday in Boston. The auditor’s report 
for the quarter ending Dec. 31, 1888, showed 
that the company had earned $130,457.56 
and disbursed $64,248.86, leaving the net 
earnings, $66,208.64. Deduct the quarterly 
dividend paid January 25 of 1 per cent., 
, 848,000, and there remains a surplus of 
$18,208.64, which, added to the previous 
surplus of $30,239.36, makes a total surplus 
of $48,448 to January 1, 1884. The increase 
of subscribers for October, November and 
December was 812; for January and Feb- 
ruary, 300; total number connected March 
1, 1884, 8,728. The gross earnings for the 
quarter ending March 31, estimating March, 
show an increase of $4,000 per month. At 
the present rate of increase the officers of 
the company state that by August 1 the com- 
pany will be able to carry on its entire con- 
struction, paying operating expenses and a 
dividend at the rate of 4 per cent. per annum 
on the issued stock, 48,000 shares. A divi- 
dend ef 1 per cent. was declared, payable 
April 25, 1884, to stockholders on record 
April 15. The books will be closed from 
April 16th to the 25th, inclusive. 


Married by Telephone. 





Quite a novel wedding took place in 
Weatherford, Tex., last week. Mr. J. M. 
Hudson and Mrs. Leave of Dallas came to be 
married, and, owing to the fact that the| 
clerk was dead and his successor had not| 
been appointed, they could not get any | 
license. They telephoned to the clerk of | 
Palo Pinto county and had him issue them a 
license ; but still they were in a dilemma, | 


They could not get it from there under | 


Companies, reports progress, the rights for the 
latter within four States having been leased 
within the past few days at a rental which it 
is guaranteed shall not be less than $500,000 
during the next 12 months. 

— 

General Superintendent Zeublin, of the Bal- 
timore and Ohio Telegraph Company, dur- 
ing the recent riots in Cincinnati, on account 
of the murderer Berner trouble, looped the 
B. and O. wires into Governor Hoadley’s 
office in Columbus, O., giving the Governor 





The Drawbaugh people are out with 
another pamphlet to assist in the selling of 
their stock. This pamphlet starts out with 
this statement: 

“The financial success of the telephone 
business is unprecedented in the rapidity of 
its growth and the extent of its earnings, 
Scarcely four years ago the system of ex- 
changes was inaugurated, and now the Bell 
Company have seven hundred licensees, 
using several hundred thousands of telec- 
phones, and a present increase of 5,000 sub- 


twenty-four hours, so they roused up Judge | direct telegraphic communication with the scribers a month. 


Taylor and were married by telephone, each | 


civil and military authorities in Cincinnati. 


‘The aggregate capitalization is over $100,- 


holding a telephone to their ear until the | Governor Hoadley is president of the Balti- 000,000, and the best authorities estimate that 


’ 


solemn words ‘‘man and wife’ 
nounced, 
————_ eo —_—_ 
The Baltimore and Ohio Seeking Admis- | 
sion to Massachusetts. | 





the recent injunction suit against the New 
York, Chicago and St. Louis Railway Com- 


were pro-|more and Ohio Company in Ohio and his in the not distant future this present rate of 
| firm—Hoadley, Johnston and Colston—were development will enable the business to earn 
| the counsel for the B. and O. Company in 6 per cent. on $500,000,000 capitalization.” 


A Boston contemporary says that the Draw- 
baugh methods of work ate certainly in- 


| pany, tried March 24th in Cincinnati, before genious. They first enter a city or town 


The Baltimore and Ohio Telegraph Com-| Judge Baxter, of the United States Circuit with a long article in a local paper descript- 


pany are making persistent efforts in every 
direction to secure an entrance into this State 
for their lines. They are pressing with vigor 
before the Legislature to secure the passage 
of a bill to permit the occupation of railway 
locations by telegraph lines. This step being 
urged as a necessary means to avoid the ex- 
clusive features of existing contracts between 


'B. and O. 


Court, which was decided in favor of the 
A peculiar circumstance con- 
nected with this case was that, although the 
suit was against the Nickel Plate road, and 
the Western Union Company were not in any 
way connected with it on the records, yet 
General Wager Swayne and his brother, 
Frank B. Swayne, of counsel for the latter 
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the railroads and {the Western {Union} Com- | 
pany. The railroads and the Western Union 
Company are strenuously opposing the legis- 
lation, and the evidence has been protracted 
to great length. Mcantime, the Baltimore 
and Ohio have made application to all the 
railroads for the right of occupation upon 
their locations, and also that the railroads 
will afford such facilities in the transportation 
of materials, including distribution between 
stations, as have been afforded to the Western 
Union. 

It is understood that the Baltimore and 
Ohio has material ready for distribution along 
the line of the New York and New England 
Roads, and this railroad having r>fused such 
facilities as the telegraph company desired, 
the counsel of the t.legraph company, Messrs. 
C. Chandler and Benjamin Kendall, on Wed- 
nesday filed a petition with the Railroad 
Commission asking for an investigation and 
relief. One petition says that they are in- 
formed and believe that the refusal is given 
because of supposed obligations contained in | 
one or more contracts between the New York | 
and New England Road and the Western | 
Union, containing provisions designed to pre. | 
vent or discourage the extension of any tele- | 
graph line in competition with the Western | 
Union, which provision the petition claims | 


company, were the ouly counsel who ap- 
peared for the railroad company, showing 
that the Western Union Company were the 
real parties in interest against the Baltimore 
and Ohio. 





The Bankers’ and Merchants’ Telegraph 
Company. 








At the annual meeting of the Bankers’ and 
Merchants’ Telegraph Company, three-quar- 
ters of the stock was represented. The pres- 
ident reported mileage of the company in- 
creased during eight months from 295 miles 
of pole and 1,995 miles of wire, to 6,697 
miles of pole and 46,447 miles of wire. 
Work now under contract, to be finished in 
six months, will increase pole mileage to 
10,000 and wire to 100,000 miles, and reach- 


|ing nearly every paying point east of the 
| Mississippi River, and for which all financial 
| requirements have been provided 


The old 
board of directors was re-clected, and also 
the old officers. 
——— 
An Adverse Decision on the Postal Tele- 
graph Scheme. 





The House Committee on Post Offices and 
Post Roads, on Friday last, by a vote of 8 





to be illegal and void, being contrary to | to 2, adopted the following: ‘‘Resolved, That 
public policy, in obstruction of trade, and | it is the sense of this committee that it is in- 
opposed to the laws, both of the United expedient for the Government either to con- 
States and the Commonwealth of Massa- | struct a postal telegraph or purchase any ex- 
isting line of telegraph.” Messrs Bingham, 
Se «a |of Pennsylvania, and Peele, of Indiana, 
The Commercial Telegraph Company, voted in the negative; and Messrs. Money, 
which is controlled by the Bankers’ and Mer- | Reese, Ward, Cosgrove, Riggs, Rogers, Jones 
chants’, and the American Rapid Telegraph | of Texas, and Wakefield in the affirmative. 


chusetts. 





ive of the success of the Bell telephone and 
the fortunes it has made for the present man- 
agers set down, usually without any regard 
for the facts, at five or six millions for each 
of several men who are still salaried officers 
of the Bell Company. Next a prospectus, 
containing statements like the above and a 
description of the Drawbaugh claims, i 
circulated. Possibly 
it may be marked 
‘* Printed for pri- 
vate use only.” 
Then the place is 
drummed for pur- 
chasers of Draw- 
baugh telephone 
stock. Now, the 
fortunes made by 
the original invest- 
ors in Mr. Bell’s in- 
vention are very 
much over-esti- 
mated. The capital- 
ization in the be- 
ginning, when busi- 
ness men were 
timid, the patent in 
litigation with the 





Western Union, and 
the invention gen- 
erally regarded as a 
toy, was but $350,- 
000. Then various 
issues were sold un- 
til the capital was 
$850,000, and here 
the striking profit of 
the original investors was made. Six shares 
of new stock were given for one original 
share. No other stock dividend has been 
made, but 6, 8 and 12 per cent. dividends 
have been paid in cash, and stock worth a 
premium has been sold to stockholders at par 
to raise new capital for the extension of the 
busivess. When telephone stock now at 160 
was near 300, and the exchange stocks now 
at 30 were selling at 110 to 140, the capitali- 
zation of the Bell telephone in parent and 
sub-companies was selling at not far from a 
hundred millions, and the ideas concerning 
the future, which we vigorously attacked at 
the time, were decidedly wild. Now the 
capitalization of the telephone exchanges of 
this country, as they have been straightened 
out and reorganized by the American Bell 
Company, is a littie short of $51,000,000, of 
which $20,000,000 is in the treasury of the 
parent company, which in time will gain five 
millions more. Not more than $30,000,000 
can therefore be counted as live capital in the 
sub-companies. The average worth of these 
stocks upon an eight per cent. basis is about 
par. Allow the capitalization of the Bell 
Company’s bonds and stock to be ten mil- 
lions and 160 the price, the parent company 
is selling for $16,000,000. Add these figures 
for the parent company to the live capital in 
the sub-companies, and the total capitaliza- 
tion of the Bell telephone interest is not above 
$40,000,000, and its market worth is not 
above $46,000,000 All the other figures 
quoted above from the Drawhaugh pamphlet 
are also false. There are 125,000 telephone 
subscribers in this country, and the rate of 
increase is less than 2,000 subscribers per 
month, instead of 5,000. as stated by the 
above quoted pamphlet. If the Drawbaugh 
statements about their own affairs are no 
more accurate than their statements about 
other people’s affairs, they are not entitled to 
an extended public hearing, and we bid them 
**Good day,” 
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Re-enforcement of Sound. 

In arecent number of our esteemed con- 
temporary, La Lumiere Electrique, M. Gol- 
oubitzky describes some very interesting 
experiments made by him in the application 
of the microphone and telephone to the rein- 
forcement of the feeble sounds of a muscular 
current. On causing such a current to pass 
into a telephone, and interrupting it, a very 
feeble sound was obtained. He succeeded in 
reinforcing this considerably by the following 
system: To the iron plate of the telephone, 
through which the muscular current was 
passing, a microphone was adapted. This 
latter was of the Wreden type, which is 
lighter and more easily regulated than others. 
It made part of a circuit which included, in 
addition, a pile and an induction bobbin, and 
the fine wire of the bobbin was connected 
with a second telephone. To the plate of 
this latter there was likewise fixed a micro- 
phone, included in the same way in the cir- 
cuit of a pile and a bobbin. The induced 
wire of this bobbin was connected with a 
third telephone, and so on. He employed in 
these experiments only three telephone-micro- 
phones. The fourth, which was of the ordi- 
nary style, served for receiving the reinforced 


sound, and was placed in a distant spot, 
separated by several rooms. 

The following are the results obtained with 
this apparatus, The muscular current that 
operated the first telephone set in motion, at 
the same time, the microphone that was ad- 
justed to the telephone plate: 

‘*If the microphone is properly regulated, 
there is always obtained a sound which is a 
little stronger in the second telephone than it 
was in the first. The second microphone will 
reinforce again the sound transmitted, and 
in the third it will be yet stronger, and so on. 
In experiments made by the aid of three 
telephone-microphones, the sound was so 
strong in the fourth telephone (provided with 
a speaking trumpet) that it could be heard 
very distinctly at a distance of several 
meters. On placing a watch upon the first 
microphone, I obtuined in the last receiver a 
sound analogous to that of the drum.” 

Mr. Woukouloff, who made similar experi- 
ments, says: ‘‘I am unable to continue my 
experiments with regard to the application 
of this apparatus to the reinforcement of all 
the sounds transmitted by the telephone and 
microphone, so I publish what I have done 
in hopes that some one else will take up these 
interesting researches.” 

Desiring to verify the results obtained by 
Mr. Woukouloff, especially because they are 
in contradiction to the principle of the con- 
servation of energy, I have made the follow- 
ing experiments: ‘I took two piles of differ- 
ent forces, two induction bobbins of different 
resistances, and microphones of different sen- 
sitiveness and 1 reversed the 
position of the bobbins and piles, as well as 
that of the microphones and telephones, at 
different times, and 1 constantly obtained the 
following result. Tbe vibrations of the plate 
in the telephone, ¢*, were much more feeble 
than were those of the one connected directly 
by fine wire with the fine wire of the bob- 
bin, B. This experiment will do mtich to 
refute the theory set up by M. Woukouloff.” 
———- 6G ee 


As to Light-Houses. 


resistances 


The question as to the best electrical ap- 
paratus for light-houses is an important one 
just now, seeing that we are about to erect a 
series of first order lights on the coast, and 
that Congress is showing a disposition to 
appropriate the funds that will be required 
to substitute electricity for lard oil in the 
most important light-houses, 

In England Sir James Douglass and several 
other scientific men are about to institute a 
series of electrical experiments on behalf of 
the Trinity Board, with their existing electric 
lighting machinery, and an enormous De 
Méritens machine, at the two light-houses 
near Dover. Dynamo machines do not 
appear to rank as the best generators for 
light-houses ; as a certain description of in- 
duction machines have held their own at this 
important light-house, and amongst the trials 
about to take place, a De Méritens large size 
magneto generator will be installed, which is 
expected to yield magnificent results. These 
machines of De Méritens will soon occupy 
all the light-houses on the French coast, and 
it is to be hoped that these generators will be 
given a trial here. The late Counte du 
Moncel, in one of his works, speaks of their 
high power as compared with the small force 
required to drive them. 

In this machine alternate currents are pro- 
duced, and the whole of the armature is 
utilized during its entire or part revolution. 
This form of armature also requires but 
little horse-power on account of the peculiar 
arrangement of the circular magnetic field it 
rotates in, on a smaller scale asin the factory 
machines, which yield about twelve hundred 
candle-power at about seven hundred and 
fifty per minute and absorb only 114 horse- 
power. 

The small machines contain about three 
cwt. of steel inducing magnets with their 
poles placed alternately N. and 8., which 
operate upon sixteen annular magnets form- 
ing a ring tire armature which are arranged 
on the periphery of a brass wheel. Each 
annular magnet contains about 114 Ibs. of 
wire, and the iron core is built up of pieces 
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which heightens the induction effects, and 
also prevents the formation of injurious 
Foucault curreats. Two brilliant electric 
lights have hitherto been, visible for many 


house on the English coast, but the experi- 


no doubt, eclipse the light at present emitted 
from the two lanterns on the tower. It was 
from these light-houses Prof. Tyndall carried 
out his famous experiments on sound by a 
fog siren driven by the engines of the light- 
ing machinery. 
= <_< = 

Correctly Interpreting Newton. 

The real signification of Newton's great 
discovery of universal gravitation is fully 
appreciated by but few. Gravitation 
generally thought of as a mysterious force, 
acting only between the heavenly bodies, 
and first discovered by Newton. Had gravi- 
tation itself been discovered by Newton as 
some new principle to account for the 
motions of the planets, it would not have 
been admirable a discovery that 
which he actually made. Gravitation in a 
somewhat limited sphere is known to all 
men. It is simply the force which causes 
all heavy bodies to fall or to tend toward the 
center of the earth. 


is 


SO as 


Every one who had ever seen a stone fall 
or felt it to be heavy, knew of the existence 
of gravitation. What Newton did was to 
show that the motions of the planets were 
determined by a universal force, of which 
the force which caused the apple to fall was 
one of the manifestations, and thus to deprive 
the celestial motions of all the mystery io 
which they had formerly been enshrouded. 
To his predecessors the continuous motion of 
the planets in circles or ellipses was some- 
thing so completely unlike any motion seen 
on the surface of the earth, that they could 
not imagine it to be governed by the same 
laws, and, knowing of no law to limit the 
planetary motions, the idea of the heavenly 
bodies moving in a manner which set all the 
laws of terrestrial motion at defiance was to 
them in no way incredible. 

‘“The idea of a cosmical force emanating 
from the sun or the earth,” says Prof. New- 
combe, ‘‘and causing the celestial motions, 
did not originate with Newton. We have 
seen that even Ptolemy had an idea of:a 
force which, always directed toward the 
center of the earth, or, which was to him 
the same thing, toward the center of the 
universe, not only caused heavy bodies to 
fall, but bound the whole universe together. 
Kepler also maintained that the force which 
moved the planets resided in and emanated 
from the sun. But neither Ptolemy nor 
Kepler could give any adequate explanation 
of the force on the basis of laws seen in 
action around us ; nor wssit possible to form 
any conception of its true nature without a 
knowledge of the general laws of motion 
and force, to which neither of these philoso- 
phers ever attained.” 

The great misapprehension which possess- 
ed the minds of nearly all mankind till 
the time of Galileo was, that the continuous 
action of some force was necessary to keep a 
moving body in motion. That Kepler him- 
self was fully possessed of this notion is 
shown by the fact that he conceived a force 
acting only m the direction of the sun to be 
insufficient for keeping up the planetary 
motions and to be required to be supple- 
mented by some force which should con- 
stantly push the planet ahead. The latter 
force, he conceived, might arise from the 
rotation of the sun on his axis. 

‘*1t is hard to see,” says Prof. Newcombe, 
‘‘who was the first clearly to see and an- 
nounce that this notion was entirely incor- 
rect, and that a body, once set in motion and 
acted on by no force, would move forwards 
forever—so gradually did the great truth 
dawp on the minds of men. It must have 
been obvious to Leonardo da Vinci, it was 
implicitly contained in Galileo’s law of fall- 
ing bodies, and in Huyghens’s theory of 
central forces, yet neither of these philoso- 
phers seems to have clearly and completely 
expressed it. Wecan hardly be far wrong 





of iron, instead of being solid castings, 


in saying that Newton was the first who 


miles at sea from the South Foreland Light- | 


mental installation soon to take place will, | 
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clearly laid down this law in connection 
with the correlated laws which cluster 
jaround it. The basis of Newton’s dis- 
| covery were these three laws of motion: 
First law : A body once set in motion and 
|acted on by no force, will move forwards in 
a straight line and with a uniform velocity 
forever. 

Second law: If a moving body be acted 
on by any force, its deviation from the 
motion defined in the first law will be in 
the direction of the force and proportional 
to it. 

Third law : Action and reaction are equal, 
and in opposite directions ; that is, whenever 
any one body eXerts a force dn a setond one; 
the latter exerts a similar force on the first; 
only in the opposite direction. 

The first of these laws 1s the fundamental 
one. The circumstance which impeded its 
discovery, and set man astray for many 
centuries, was that there was no body on the 
earth’s surface acted on by no force, and 
therefore, no example of a body moving ina 
continuous straight line. Every body on 
which an experiment could be mide was at 
least acted on by the gravitatidn of thé 
-arth—that is by its own weight—and; in 
consequence, soon fell to the earth. Other. 
forces which impeded its motion were fric- 
tion and the resistance of the air. It needed 
research of a different kind from what the 
predecessors of Galileo had given to physical 
problems to show that, but for these forces, 
the body would move in a straight line with- 
out hindrance.” 

We are now prepared to understand the 
very straightforward and simple way in 
which Newton ascended from what lie saw 
on the earth to the great principle with 
which his name is associated. 

Wesee that there is a force acting all over 
the earth, by which all bodies are drawn 
towards the earth’s center. This force ex- 
tends without sensible diminution not only 
to the tops of the highest buildings, but of 
the highest mountains. How much higher 
does it extend ? Why should it not extend 
to the moon? If it does the moon would 
tend to drop to the earth just as a stone 
thrown from the hand does. Such being the 
case, why should not this simple force of 
gravity be the force which keeps the moon 
in her orbit, and prevents her from flying 
off in a straight line under the first law of 
motion ? 

To auswer this question, it was necessary 
to calcul ite what force was requisite to re- 
tain the moon in her orbit, and to compare 
it with gravity. It was at that time well 
known to astronomers that this distance of 
the moon was sixty semi-diameters of the 
earth, Newton at first supposed the earth to 
be less than 7,000 miles in diameter, and 
consequently his calculations failed to lead 
him to the right result. This was in 1665, 
when he was only twenty-three years of age. 
He laid aside his calculations for nearly 
twenty years, when, learning that the 
measures of Picard, ia France, showed the 
earth to be one-sixth larger than he had sup- 
posed, he again took up the subject. He 
now found that the deflection of the orbit of 
the moon from astraight line was such as to 
amount to a fall of sixteen feet in one minute 
the same distance which a body falls at the 
surface of the earth in one second. ‘The 
distance fallen,” says Professor Newcombe, 
‘*being as the square of the time it followed 
that the force of gravity at the surface of 
the earth was 3,600 times as great as the 
force which held the moon in her orbit. 
This number was the square of 60, which 
expre-ses the number of times the moon is 
more distant than we are from the center of 
the earth. Hence the force which holds the 
moon in her orbit is the same as that which 
makes a stone fall, only diminished in the 
inverse square of the distance from the 
center of the earth.” 

—_—-gpe—_———_ 


Kinematic Susceptibility. 





Verily, this is a mathematical age. The 
day is not far distant, we are told, when there 
will be no wars, neither rumors of wars; 
for the two opposing generals—rather let us 





say mathematicians—may sit down at the 
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same table, and being provided with accu- 
rate data of the forces eiich could bring into 
the field, together with the number and 
caliber of guns, the fighting possibilities of 
their men, and the money at hand, may 
readily be enabled to compute the result, and 
hand over the loot beforehand. 

So, in looking over a recent mathematical 
work by a learned mathematician, and finding 
a note on a class of transformations which 
surfaces may undergo in space of more than 
three dimensions, we cannot help but think 
how readily the formula might be turned into 
use to solve questions of a purely ethical 
complexion, or, indeed, to interpret the most 
otdinary affairs of life. 

The learned professor says: *‘If the mate- 
rial bodies which surround us were placed in 
a space of more than three dimensions, their 
kinetic susceptibilities would be increased in 
a manner which, at first sight, would seem 
very extraordinary. Each body would, in 
fact, be susceptible of n independent motions, 


n(n—l 


) 
and > separate rotations, % being the 


number of dimensions of the space.” 

He says his present purpose is not, how- 
&¥er, to discuss the general theory of the 
subject, but to point out a special case of it, 
as seen in a remarkable transformation to 
which clo-ed surfaces may be subjected in 
space of four dimensions. The proposition 
in question may; he says, be expressed as 
follows: 

“Tf a fourth dimension were added to 
space, a closed material surface (or shell) 
could be turned inside out by simple flexure, 
without either stretching or tearing. For 
simplicity, we may suppose the surface to 
be spherical. Let 

X,Y, 2, U, 
be the general rectangular co-ordinates in the 
suppo-ed space of four dimensions. An 
infinite plane space of three dimensions may 
then be represented by the equation: 
az + by +cz2+du=A, 

a, b, etc., being any constants whatever. For 
simplicity, we may suppose 4, 6 and ¢ all 
equal to zero, and the axes of 2, y and 2, 
therefore, to lie in the space of three dimen- 
sions under consideration. A Euclidian or 
natural space may then be represented by the 
single equation, « = A, A being an arbitrary 
constant. The four-dimensional space may 
be divided into an infinity of Euclidian spaces 
by giving all possible values to A.” And 
so on. 

That’s as good as a fairy tale! Of course, 
no one who reads it will doubt that the 
Euclidian marries A, and they begin house- 
keeping down among the secluded shades of 
that charming region watered by the Gowanus 
canal. The other fellow, as will be seen by 
the equation, evidently*had ‘‘kinematic sus- 
ceptibility,” and was sent to the asylum; but 
the mystery remains, what became of the old 


man? 


*_>-——— 


To What is the Lack of Purely Scientific 
Work in America Attributable ? 


England has her Jingoism, France her 
Chauvanism, Germany her Windbeutelei, and 
America her Spread-eagleism; but when each 
comes to make a self examination, that is 
sure to be found which is sadly in want of 
correction—that should be apologized for 
rather than boasted of. 

Mr. Matthew Arnold, who possesses as 
much critical ability as any of his kind, 
and more egotism than any man of them, 
told us during his recent apostolic mission to 
this country in behalf of ‘‘ loveliness and 
light,” that our greatest defect was Philis- 
tinism. His countryman, Sir Leppel Griffin, 
who has all his boorishness and ego ism, 
without any of his brains, tells the small 
world covered by that stagnant pool of plati- 
titude, the Quarterly Review, that the Ameri- 
cans go in for quantity and rot quality, 

Though it’s a serious question whether 
Philistinism is not to be preferred to the 
egotism and boorishness of the former, and 
quantity to the pig-headed ignorance of the 
latter, we all admit that both were partly 
right. 

But though it was as clear as daylight, 





both failed to observe what is at least one of 
our chiefest defects or misfortunes, and 
eagerly pursued pigmy failings; while giant 
faults strode dpenly afouhd about them. 
Little men, each in his way; they were after 
the infinitesimal, and hugged themselves 
with delight and loudly proclaimed their 
success when they had found it. 

Had they examined some of our five hun- 
dred alleged universities and colleges, they 
would have discovered that all but two of 
the former were little better than second-rate 
colleges, and most of the latter did not rise 
above the grade of high schools. 

That education is more generally diffused 
here in America than in Europe, is so well 
known that, when addressing an intelligent 
audience, no corroborative proof is required, 
and it will not be denied there is reason to 
believe, save by those insular persons, who, 
like Matthew Arnold and his fellows, are 
wont to reverse the order of things, by de- 
scribing a country first and seeing it after- 
ward. 

But the higher education is by no means 
up to the European standard, and had these, 
our censors, looked deep enough, they had 
discovered that this was the primal cause 
of the effect which they so congratulated 
themselves upon di-covering. 

Materialism and practicality are good in 
their way, and this being a practical age 
they are wanted, but the spring from which 
they proceed primarily should not be allowed 
to run dry. 

Fifty millions of dollars are annually ex- 
pended in this country in support of the five 
hundred alleged wniversitics and colleges, 
and yet there is not an established seat of 
learning in the country where the closet 
student may be supplied with the means for 
original investigation, and that support by 
which the mind may be permitted to wander 
from the contemplation of daily wants. 

The American public is interested and 
amused by the discoveriés of scientific men, 
but astonished whenever a proposal is made 
to assign a salary or pension tu a few such 
persons sufficient to enable them to support 
their families while devoting their time and 
strength to oiiginal investigation. 

We enjoy the benefits that are continually 
being derived from applied scicnce, and give 
all the credit to those who are making for- 
tunes by reason of the industry and studious- 
ness of great men who died in comparative 
poverty. 

We compare the advantages of the various 
systems of electric lighting, and ‘congratu- 
late ourselves upon the acuteness of our own 
generation in producing them, forgetting, 
meanwhile, that each and every one of them 
is based upon principles discovered by a 
Faraday, whose only reward was that he had 
contributed to the world’s knowledge. 

The endowment of research by the State, 
or from public funds of any kind, is opposed 
on various grounds. One is that such ac- 
tion on the part of the Government is well 
enough in Europe, but is contrary to the 
spirit of popular government which leaves 
scientific as well as other enterprise to the in- 
dividual initiative of the people. This ob- 
jection is based on error, both as to fact and 
theory. It is well enough to leave to indi- 
vidual effort the conduct of such enterprises 
as are remunerative to the parties who con- 
duct them; but it is a mistake to speak of 
scientific research as an ‘‘ enterprise”’ at all. 
The mistake arises from the extraordinary 
pertinacity with which so-called ‘‘invention” 
is confounded with the discovery of scientific 
truth. New knowledge in any branch of 
science cannot be sold; it has no marketable 
value. Koch could not have sold the discov- 
ery of the bacterium of phthisis for as much 
as a dollar, had he wished to doso. Accord- 
ingly, we find there is not, and never has 
been, any tendency among the citizens of 
this country to provide for themselves insti- 
tutions forthe manufacture of an article of 
so little pecuniary value to the individual 
whe turns it out as is new knowledge. 

We are called upon to emphatically distin- 
guish the two functions, viz., that of creating 
new knowledge, and that of distributing ex- 
isting knowledge; and to maintain that it is 





only by arbitrary and undesirable arrange. 





ments not likely to be tolerated or, at wny 
rate, extended at the present day, that the 
latter can be made to serve as the support of 
the former. We agree most cordially with 
those who hold that it is an excellent thing 
fur a man who is engaged in the one to give 
a certain amount of time to the other. It is 
a matter of experience that the best teachers 
of a subject are, ceteris paribus, those who 
are actually engaged in the advancement of 
that subject, and who have shown sucha 
thorough understanding of that subject as is 
necessary for making new Knowledge in eon- 
nection with it. It is also in most cases a 
good thing for the man engaged in research 
to have a certain small amount of change of 
occupation, and to be called upon to take 
such a survey of the subject in conneetion 
with which his researches are made as is in- 
volved in the delivery of a course of lectures 
and other details of teaching. 

A third objection which is sometimes made 
to the proposition that scientific research 
must be supported and paid for as such, is 
the following: It is believed by many per- 
sons that a man who occupies his best ener- 
gies in scientific research can always, if he 
choose, make an income by writing popular 
books or newspaper articles in his spare 
hours; and, accordingly, it is gravely main- 
tained that there is no need to provide sti- 
pends and the means of carrying on their 
work for researchers. To do so, according 
to this view, would be to encourage them in 
an exclusive reticence, and to remove from 
them the inducement to address the public 
on the subject of their researches, by which 
the public would lose valuable instruction. 
They mock at the botanist as a pedant, and 
the zoologist as a monomaniac; they execrate 
the physiologist as a monster of cruelty, and 
brand the geologist as a blasphemer: chem- 
istry is held responsible for the abomination 
of analine dyes and the pollution of rivers, 
and physics for the dirt and misery of great 
factory towns. By these unbelievers, science 
is declared responsible for individual eccen- 
tricities of character as well as for the sins 
of the commercial ulilizers of new knowl- 
edge. The pursuit of science is said to pro- 
duce a dearth of imagination, incapability of 
enjoying the beauty either of nature or of 
art, scorn of literary culture, arrogance, ir- 
reverence, vanity, and the ambition of per- 
sonal glorification. 

Such are the charges from time to time 
made by those who dislike science; and for 
such reasons they would withhold, and per- 
suade others to withhold, the fair measure 
of support for scientific research which this 
country owes to the community of civilized 
States. Not in reply to these misrepresenta- 
tions, but by way of contrast, we might here 
state what science seems to be to those who 
are onthe other side, and how, therefore, it 
seems to them wrong to delay in doing all 
that the wealth and power of the State can 
do to promote its progress. 

** Science,” says Prof. Lankester, ‘‘is not a 
name applicable to any one branch of knowl- 
edge, but includes ali knowledge which is of 
a certain order or scale of completeness. All 
knowledge which is deep enough to touch 
the causes of things is science: all inquiry 
into the causes of things is scientific inquiry. 
It is not only co-extensive with the area of 
human knowledge. but no branch of it can 
advance far without reacting upon other 
branches: no department of science can be 
neglected without sooner or later causing a 
check to other departments. No man can 
truly say this branch of science is useful and 
shall be cultivated, whilst this is worthless 
and shall be let alone: for all are necessary; 
and one grows by the aid of another, and in 
turn furnishes methods and results assisting 
in the progress of that from which it lately 
borrowed. 

‘We desire the increase and the support 
and the acceptance of science, not only be- 
cause it has a certain material value and 
enables men to battle with the forces of 
nature, and to turn them to account so as to 
increase both the intensity and the extension 
of healthy human life; that is a good reason, 
and for some persons it may be the only 
reason. But there is something to be said 
beyond this. 
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“The pursuit of scientific discovery, the 
making of new knowledge, gratifies an appe- 
tite, which, from whatever cause it may arise, 
is deeply seated in man’s nature, and, indeed, 
is the most distinctive of his properties. Man 
owes his intense desire to know the nature of 
things, smothered though it often be by other 
cravings which he shares with the brutes, to 
an inherited race-perception, stronger than 
the reasoning facul'y of the individual. 
When once aroused, and in a measure grati- 
fied, the desire becomes a guiding passion. 
The instinctive tendency to search ont the 
causes of things, gradually strengthening as 
generation after generation of men have 
stumbled and struggled in ignorance, has at 
last become an active and widely extending 
force; it has given rise to a new faith.” 

We know that we possess, here in America, 
fine material for closet studies; many men 
of unusual talent would gladly devote them- 
selves to the contemplation and exploration 
of purely scientific themes. But they are 
very naturally disinclined to do this unless 
they can see a way by which their families 
may in the meantime be supplied with the 
comforts of life. 

If, instead of nearly five hundred alleged 
universities and colleges in this country, 
many of which are arrant shams, we had four 
or five great seats of learning, and the fifty 
millions per year now paid to support this 
thin layer of mediocrity were used to richly 
endow five centers of education, then we 
might look forward to seeing worthy investi- 
gators supplied not only with every apparatus 
and book necessary to original investigation, 
but also with a liberal income, which should 
place them and theirs above those crying 
necessaries of life, without which it is mani- 
festly illogical to expect any man to labor. 
-_ 
Detecting Scientific Frauds. 








It is by no means surprisivg that a large 
class of practical people, too much engrossed 
in the ordinary and every-day affairs of life 
to consider the relative merits of that which 
they hear, should be inclined to doubt 
the advantages of advanced chemistry ; 
for, on every hand, they see this noble 
science prostituted for money-getting. Be- 
fore the art was practiced, the people were 
supplied with pure, if not refined, food. 
Now, all this is changed. Coffee, tea, sugar 
beer, butter, and almost every one of the 
necessaries of life are counterfeited by the 
aid of chemistry; and if it be asserted that, 
without chemistry, we would not be able to 
return a substance to its constituent parts, 
the answer might, not unreasonably, be re- 
turned that if there was no chemistry there 
would not be required any analysis. 

Recent investigations in New York City 
have shown that nearly everything in the 
way of food is adulterated moye or less; and 
there are those sanguine persons who believe 
that, in this case, the disease brings with it 
its own antidote, for that thé work of dis- 
reputable chemists can never be sure or last- 
ing so long as there are able and reputable 
chemists to detect and expose it. 

That we have this relief at hand, and that 
it is possible to make it efficient, there is, 
judging from at least a single gratifying in- 
stance, but little doubt. 

Five years ago it was next to impossible to 
obtain pure milk in the City of New York. 
At the Thirty-third Street milk station, 
where the in-coming milk cars were switched 
off, the milkmen watered their milk in public, 
and receipted for their skim milk. Through 
the exertions of a single analysist, Dr. John 
Blake White, backed up by the Board of 
Health, the nefarious traffic was struck a 
stunning blow, and later on, others assisting 
him, he was enabled by means of the courts 
toaltogether destroy the trade in impure milk. 
Despite the clamor of presuming ignorance, 
Dr. White pushed on his labors amid difti- 
culties that it would be useless to recount, 
since all have been overcome. His ingenuity 
devised the means of checkmating the most 
determined moves of the swill milkmen, 
backed as they were by money and influence, 
and his ability as a physician and skill as an 
analysist thwarted the endeavors made by 
designing chemists to sustain the pretensions 
of the milk swindlers, 

This leads us to believe that all the unlaw- 
ful—indeed, criminal—schemes to adulterate 
the public food can be unearthed and exposed 
by much the same means as that adopted by 
Dr, Blake White, 
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Against Telegraph Monopoly. 


Judge Baxter, of the United States Circuit 
Court, at Cleveland, Obio, has issued a sup 
plementary order in the suit of the National 
Telegraph Company against the New York, 
Chicago and St. Louis Railway Company re- 
specting the telegraph line along the Nickel 
Plate Railroad. The railway company has 
heretofore refused to transport the telegraph 
material of the National Telegraph Company 
and perform other obligations made under 
conjract. The first order of Judge Baxter 
simply restrained the railroad company from 
interfering with the telegraph company in 
its possession and use of the line. The sup- 
plemental order preserves the rights of the 
parties as defined by the contract between 
them, and further orders that the railway 
company concede to the telegraph company 
the right and privilege therein stipulated for. 
The supplemental order is full and complete, 
leaving the course of the telegraph company 
clear and its claims fully recognized. 

aa 

The Western Union Telegraph Company 
has carried into effect its avowed intention of 
capitalizing the cost of constructing its 
pneumatic tube and the new building in 
Twenty-third and Broad streets by issuing 
the remaining $1,000,009 of the $6,000,000 
of 7 per cent. bonds which were authorized 
Oct. 14, 1874. This issue was made 
month, and the entire $1,000,000 was sold to 
the Euvitable Life Assurance Society. The 
price paid for these bonds is stated to have 
been 113. 


las 


= ——— 

Suvt. Barrett, of the City Fire Alarm Tel- 
egraph of Chicago, has arranged to put fifty 
miles of the fire alarm wires under ground. 
An ordinary sewer pipe will be utilized as a 
conduit, and the insulating material will be 
Kerite, such as manufactured by A. G. Day, 
of Seymour, Conn, 

———__ a e_—__—__ 


Calling Him Up. 


He didn’t appear to be a bank cashier or 
a newspaper editor, us he strolled into an 
Alabama street grocery in Atlanta. 

Ile was simply a six-foot Clayton county 
lad, and was looking for the State road 


depot. 

**Do ye know whether the agint is there 
or not?” he queried, after being directed to 
the right place. 

‘*T don’t,” answered the proprietor im- 
patiently. ‘‘ You can call him through the 
telephone and find out,” waving his hand 
toward that instrument. 

The countryman looked first at the tele- 
phone and then at the merchant. At last he 
blundered out: 

‘* Mister, I reckon I looks purty green, but 
lemme tell you, I knows when a feller's 
tryin’ to make fun of me, and I won't stand 
it.” 

‘*What do you mean?” asked the mer- 
chant. 

** How’n blazes air that agint agoin’ to git 
through that little hole!” exclaimed the Clay- 
tonite. 

Smiling softly, the merchant arose, trans- 
mitted the man’s message, and received a 
satisfactory reply. 

For a moment the countryman looked 
blank, and then seizing the groceryman’s 
hand, he said: 

‘* Mister, I’m an idiot; fergive me fer my 
rough words; an,” here he paused, looked 
thoughtful for a moment, and continued: 
‘** An’ tell me how you got that agint penned 
up in sueh a little box?” 

——_ - ae —___——_- 

Any of our readers having copies of the 
old Review of the TELEGRAPH AND TELE- 
PHONE, dated March 15th, 1882 (No. 3), not 
specially needed by them, will confer a great 
favor upon us by sending them to this office, 
for which we will remit twenty-five cents per 
copy. DELANO & COMPANY, 

23 Park Row, New York. 

Box 3,329. 

—- be ——— 

Messrs. Holmes, Booth & Haydens, after a 
residence at their old stand, 49 Chambers 
Street, of twenty-two years, will remove to 
the large store at 25 Park Place and 22 Mur- 
ray Street, on May Ist. 





The Harden hand grenade achieved an 
immediate and great triumph on its trial at 
the City Hall last month. Masses of material 
of the most inflammable character were ap- 
parently inextinguishably fired, but on the 
instant the grenades were cast upon them 
the flames were totally extinguished. The 
Harden hand grenade fire extinguisher con- 
sists of a small and easily-handled glass globe, 
filled with a chemical fluid, highly saturated 
with and generating in fire-heat an immense 
volume of fire-extinguishing gas, in which it 
1s impossible for combustion to continue. 
The fluid itself is perfectly harmless to per- 
son or clothing. The grenades are not in- 
tended to supply the place of a fire depart- 
ment, but simply to enable everybody to 
conquer incipient fires before a fire-engine 
could reach them. For buildings of every 
character it would appear that their value as 
extinguishcrs is exceptional. 


_—_. 

New York and Boston are connected by 
telephone wires that ‘‘convey the faintest 
whisper.” Faintest whispers are good in 
their way, but a wire that will telephone 
baked beans from Faneuil Hall to Broadway 


wlll rake in dividends that will make the 
stockholders’ heads swim.—G. L. B, Old 
Guard, 
ee — 
A messenger boy was caught running 


wildly through Broadway. He stopped just 
long enough to explain that it was an April 
fool joke, and that he would never hurry 





again.— Major D., Old Guard. 
—— — om 
Messrs. R. W. Pope & Company, electri- 


cal engineers and dealers in electrical sup- 
plies in Baltimore, Md., have receutly moved 
into their new building and enlarged quar- 
ters, their trade haviny increased beyond the 
capacity of their old place. Mr. Pope is an 
exccllent electrician, and widely known in 
the electrical field. His enterprise will win 
him a successful business anywhere. 

—— 

TrENTON, N. J., March 29, 1884. 

Editor Electrical Reviev : 

Can you tell us who makes a good indi- 
vidual Call Bell for telephone lines, and which 
one, in your opinion, is the best now in use, 
C. & B. Co. 


Yours truly, 

ANSWER. 
The Cary Individual Call, manufactured 
by the Cary Telephone Signal Company, of 
Boston, is a good one, and the Bliss Call Bell, 
of Lowell. 
being used to our knowledge to any extent. 

I believe both are giving satisfaction.—Eb. 


Telephone stocks 


BOUGHT AND SOLD BY 
J 0 SHIRAS No, 11 West Third St., 
. . . 


Cincinnati, 0, 
Average Market Quotations of Battery 
Supplies for the Week Ending April 
10th, 1884. 


These are the only ones now 








Leclanche Disque Cell, complete... .$1.25 
“ Prism " ” ove cence 
a Prisms, per pair......... $1.00 
4 Carbon Mounted........ 30¢ 
9 i a TR 12¢ 
" Sal Ammoniac, in bag........8¢ 
- PPG CSE 6c.086.00 ceases $1.10 
" a ee 18c. 
“ Amalgamated Zinc..... muncioalne 
2s Rubber Bands, per pair....... 6c. 
Chlorine Battery, per cell ..........#1.25 
Law Battery, per cell............- - $1.25 
*«* Jar and its Rubber Ring ....... 25c 
** Cover, with small Carbon sealed in 35c. 
«¢ Large Carbons, each............ 20¢. 
‘“¢ Carbon Connector. .........0.0 12c. 
* Zinc Commector....c.csccecee = 8c. 
oe ee eer 12c 
«* Zine and its Rubber Ring....... 12¢ 
Bergman & Haid, per cell............ $1.20 
Crow foot, 6x8, per cell.............. 2 FOC. 
Ce BON 6 ose cccessceves cer 
$6 COPDCTB. .o.6s cicsccescescecesss 15¢ 
i? | Ae err ep ee 25¢ 
Get AINRG, WEED. .occcce 6 s0sa 15e 
Blue vitriol, per Ib........ Shits 10< 
“6, Oe Se, OEE crs ssa sves 54e 
Sulphate of Zinc........ 2.2 ceveseres oo LM 
Battery syringe... .......ececeee es ofl. 90C 
Battery brush. ........ ‘ 20+ BUC 
Hydrometer... .......++- are ere ..50e, 


Send to our advertisers for price lists, 





ELECTRICAL REvIEw will be sent, postage 


[April 17, 1884 
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INDEX OF INVENTIONS FOR WHICH LETTERS | 
PATENT OF THE UNITED STATES WERE | 
GRANTED IN THE WEEK ENDING APRIL | 
8, 1884. 
. | 

296,319 Electro-magnetic brake system ; Augustus | 
L. Duwelius, Cincinnati, O. 

296,331 Portable electric battery and lamp; Chas. | 
Godfrey Gumpel, Leicester Square, County of Mid- | 
dlesex, England. | 

296,341 Electrical igniting device for gas engines ; | 
Hiram S. Maxim, Brooklyn, N. Y. 

296,349 Electro-magnetic car-brake; Harvey S. 
Park, Henderson, Ky. 

296,265 Galvanic battery ; Henry Thame, Winders 
Road, High street, Battersea, County of Surrey, 
England | 

296,380 Electric helix and method of winding the | 
same; Foree Bain, Minneapolis, Minn., assignor to | 
the Bain Electric Company. Chicago, I. 

296,401 Machine for carding buttons by means of 
electricity; Louis Gillou, Les Lilas, near Paris, | 

| 


France. | 
2%5,407 Lightning arrester for telegraph and tele- 
phone Jines ; John Griffin, Philadelphia, Pa. 
296,420 Receiving telephone ; James A. Maloney, 


Washington, D C. 
296,421 Telephone transmitter; Jas. A. Maloney, 
Washington, D. C. 


296,464 Voltaic pile; August Schroeder, Stettin, 
Germany 
296,485 Means for supporting and insulating elec- 


trical wires ; John Watson, Tringham, Windsor, On- 
tario, Canada. 

206,546 Electro-magnetic air-brake; Henry Flad, 
St. Louis, Mo 

206,547 Electrical connector in pipe couplings for 
air-brakes ; Henry Flad, St. Louis, Mo. 

296,549 Electro-magnetic valve and connection; 
Henry Flad, St. Louis, Mo. 

206,569 Dynamo-electric machine; Edwin J. 
Houston and Eiihu Thomson, Philadelphia, Pa, 
assignors to the Thomson-Houston Electric Com- 
pany. ° 


296 588 





Individual signalling apparatus ; Thomas 
D. Lockwood, Malden, Mass. 

296,593 Electric telephone transmitter ; 
Maloney, Washington, D.C 

296,641 Morse register and perforator; Lorin C. 
Springer, Hyde Park, assiznor of eleven-twelfths to 
Chancy G. Wright, Chicago, Ill. 

296,653 Apparatus for distributing time-signals 
over lines employed for other purposes; Frank 
Waldo, Washington, D. C., assignor of one-half to 
Leonard Waldo, New Haven, Conn. 

«96, 676 Telephone transmitter; Sager Chadwick, 
Philadelphia, Pa., assignor of one-Lalf to E. V. Ma- 
chette, same place. 

296,688 Insulating support for electric conduc- 
tors David S. Haines, New York, and Stephen D. 
Lake, Brooklyn N. Y. 


James A. 








A printed copy of the specification and 
drawing oft any patent to the annexed 
list, also of any patent issued since 
1865, will be furnished by any of the} 
patent solicitors whose advertisements | 
appear in this journal, In ordering | 
please state the number and date of the | 


patent desired. 





| 
ELECTRICAL AND MECHANICAL ENGINEER, Very ex- 
perienced in designing dynamos and lamps, &c., | 
&c., wants position as electrician, with already | 
established or now forming company. Address | 
Electrician,” P.O. box 88, Greenpoint. L. I. | 

| 





Notice. 


The new (1884) edition, ‘‘Berly’s Uni- 
versal Electrical Directory,” now ready for 
delivery, price $8, has been thoroughly re- 
vised, greatly enlarged, and many new fea- 
tures added to enhance its value. Send for 
descriptive circular and table of contents. 
Cumming & Brinkerhoff, 219 East Eighteenth 
Street, New York City. 





WANTED.—An experienced telephone man 
that can take position of managing an ex- 
change, and will work himself in construc- 
tion. Address Foreign, care of ELECTRICAL 
REVIEW. 





The Ansonia Brass & Copper Company of 
New York, is now manufacturing what it 
calls ‘‘ acme bronze” wire, especially for tel- 
egraph and telephone purposes, which is 
highly spoken of. Lake Superior copper is 
used in its construction. 





Neatly-bound volumes (half-yearly) of the 


prepaid, on receipt of $3; also the latest im- 
proved self-binders for the ELEcTRICAL RE- 
View, or any other electrical or scientific 
journal published in this country, for $1. 
Delano & Company, publishers, 23 Park Row, 
New York, N. Y, 





| Superior Copper Wire and Battery Zincs. 


| all kinds and colors. 


BUSINESS NOTICES. 


A. C. Nortrurop, Waterbury, Conn. Iron and 
Brass Machine Screws, Zinc in Sheets and Plate for 
Electrical Purposes, Parts for Telephone and Tele- 
graph Instruments, Manufactured from Iron, Brass, 
Steel or Zine. 

A. G. Day, Kerite Insulated Telegraph and Tele- 
phone Wire and Cables, Anti-induction Kerite Tele- 
phone Cables, CLarKE B. Horcnkiss, New York. 
Send for circular and prices. 

ALFRED F. Moore, Philadelphia, Pa. Telegraph, 
Telephone, Electric Light, Office, Line and Annun- 
ciator Wire. 

AMERICAN BELL TELEPHONE Co., Boston, Mass, 
Electric Speaking Telephones for Exchange Sys- 
tems, Private Lines, and Speaking-tube Lines. 


AMERICAN ELrEctricaL Works, Providence, R. L. 
Patent Finished Insulated Electric Wires, Telephone 
and Electric Cordage. Electric Light Wire, Magnet 
Wire, Patent Rubber covered Wire. Aerial and Un- 
derground Cables, &c., &c. Send for prices. 


AMERICAN INSULATOR Company, New York. Insu- 


| lators of all sizes. 


AMERICAN SPIRAL TELEPHONE WIRE Co., Boston, 
Mass. Spiral Telephone Wire for long and short 
distance Telephoning. Write for information. 

ARMINGTUN & Sims, Providence, R. I. Engines 
for Electric Lighting and general use. 

Austin GALLAGHER, New York, Keith Electric 
Light System complete for Arc Lighting. Stock for 
Sale. 

BAXTER Evectric Ligot COMPANY, 
The Baxter Lamp. 

B. W. Payne & Sons, Corning, N. Y. The Payne 
Single and Double Valve Automatic Engine. Send 
for catalogue. 

Bereman & Co., New York. The Bergman and 
Haid Battery for Telephone and Telegraph pur- 
poses. Send for circular. 

Bouton Carson Co., Cleveland, Ohio. Carbons 
for Electric Light purposes. Send for quotations. 

BrowN.LeE & Co., Detroit, Mich. Telegraph and 
Telephone Poles. 

Brusu Exvectric Co., Cleveland, Ohio. Are Lights 
and Brush Storage Batteries. 

BurraLo Evectrric Works, Buffalo, N. Y. 
Points and Plates. 

ButLer Harp RupBer Company, New York. Rub- 
ber Insulators and Electrical Supplies of every de- 
scription. 

BUTLER Sares, New York. 
Proof. 

CHARLES WILLIAMS, JR., Boston, Mass. Call Bells, 
Electric Bells, District Bells, Switch Boards, An- 
nunciators, &c., &c. Write for quotations. 

The Fiske- 
Send for circular. 


Steel for 


New York. 


Carbon 


Fire and Burglar- 


CuicaGo INsuLATING Co., Chicago, Tl. 
Mott High-resistance Insulator. 


CHROME STEEL Works, Brooklyn, N. Y. 
Magnets a specialty ; Chrome Cast Steel. 


CoE Brass Co., Torrington, Conn. Brass, Copper 
and German Silver in every variety of Sheets, Rolls, 
Plates, Wire, Rods and Blanks or Shells. Pure Lake 
} ‘ Write for 
price list. 

CONNOLLY BrotuErs, New York, Patent Attorneys 
and Solicitors. 

CORNELL UNIVERSITY, 
Engineering. 

D. VAN Nostranp, New York. 
Send for circular. 

EvLecTRIC STORAGE AND Licut Co, Buston, Mass 
Own patents for Faure’s Storage Batteries for ter 
ritory of Khode Island, Connecticut and Massa 
chusetts. 

ELGIN STEEL TOWER Company, Elgin, Ill. Electric 
Light Towers. 

Harvey, Starrorp & Co., Acton, Ont., Canada 
Telegraph and Telephone Poles. 
H. M. Raynon, New York. 

purposes. 

Hotmes, Bootn & Hayprens, New York. Fire- 
proof Electric Light Wire, Patent “‘ KK” Insulated 
Copper and [ron Wire for Telephone and Telegraph 
use. Send for catalogue and prices. 

I. W, Cotpurn & Co., Fitchburg, Mass. 
Electric Machines. 

Ivison, BLAKEMAN & TayLor, New York. 


Ithaca, N. Y. Electrical 


Scientific Books. 


Platinum for all 


Dynamo 


T _Ink of 
Circulars sent on application. 


JARVIS ENGINEERING ComMPANY, Boston, Mass. 
Boilers set with the Jarvis Patent Furnace. 


Joun H. Mugeaee, New York. Platinum, Chemical 
Apparatus, Crucibles, ete. 

LECLANCHE BATTERY Company, New York. The 
Great Telephone Battery. Write for description and 
prices. 

J. H. Bunnett & Go., New York. The Morse 
Learner’s Instrument, Telegraph Instruments of all 
kinds, Telephone and Telegraph Supplies. [lus- 
trated Works on Electrical Measurement, and the 
Galvanometer and its uses. Send for catalogue. 


Law TELEGRAPH Co., New York. The Law Bat- 
tery for Telephone and Telegraph purposes. 


Lockwoop & Foster, New York. 
egraph Instrument. 

MvuTuAL District MEssENGER Co., Boston, Mass. 
Addressing and Distributing Circulars &c., &c. D. 
J. Hern, General Manager. 

NATIONAL ELEcTRIC Company. Washington, D. C. 
Electrical supplies and apparatus. 

New ENGLAND Butt Company, Providence, R. I. 
Braiding Machinery for covering Telegraph, Tele- 
phone and Electric Light Wire, Single and Double 
Winders and Braiders of every description ; also Fine 
Castings. Send for catalogue. 

O. W. Mappaus, New York. 
graver. 

Partne & Lapp, Washington, D. C. Attorneys in 
-atent Causes, and Solicitors of Patents. 


Learners’ Tel- 


Designer and En- 


PALMER WIRE Co., Palmer, Mass., and New York. 
Galvanized Telephone and Telegraph Wire Iron and 
Steel Wire of best quality, Material, finish and con- 
ductivity. Write for quotations. 

Partrick & Carter, Philadelphia, Pa. Electric 
Annunciators, Learners’ Instruments, Batteries and 
Telegraph and Telephone Supplies. Write for cir- 
culars. 

PHosPHOR BRONZE SMELTING Co., Philadelphia, 
Pa. Telephone Wire, insulated and bare. 

Raove IsLanp TELEPHONE & Execrnric Co,, Provi- 
dence, R. Manufacturers of the Providence 
Telephone Switch Boards, Breckenridge Jacks, 
Wright Cable Clips, Howard Safety Appliances, &c, 


Royce & MAREAN, Washington, D.C. Dealers in 
- es apparatus, Telegraph and Telephone sup- 
plies. 

ScHLEIcHER, Scuumm & Co., Philadelphia, Pa. 
Manufacturers of the Otto Gas Engine. Write for 
catalogue. 


Tue Freeman & Rog EvEctricay Supp_y Company, 
New York. Electric Light Machines, Motors, Dy- 
namos, Telegraph and Telephone Apparatus, 
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STANDARD ELECTRICAL Works, Cin¢innati, Objo: 
Manufacturers of Telegraph and Telephone Instfu- 
ments, Magneto Bells, Switch Boards and Telephone 
Exchange Apparatus, Annunciators Wire, Batter- 
ies, Insulators, Electric Light Wire and Supplies. 
Send for circular and prices. 


Swan_ INCANDESCENT Extectric Lieut Co., New 
York. Incandescent Lights, and Complete Appar- 
atus. Send for illustrated catalogue. 


Tue ANsontaA Brass AND CoppER Co., New York. 
Pure Electric Copper Wire for Magnets, Telephone 
Lines, and Electric Light purposes, Office Wire, Zine 
Rods and Battery Copper. 


Tue Bishop Gurta Percnoa Works, New York, 
Gttta Percha Insulated Submarine Tele: h Cables 
Bubterranean Telegraph Cables, Aerial Telegraph 
Cables, Lead: or Hempen vovered Ek ni pe yo Cables, 
Lead-covered Cables, Telephone Cables of all kinds 

G. P. Office Wire, and Marks’ Compound Insulated 
Wire, &c., &c. Send for catalogue. 


Tue Butter Harp RuspsBer Company, New York. 
Electrical supplies, Rubber Hook Insulators, Hard- 


wood Tubes, Plug Handles, Lamp Switch Handles, ; 


Battery Syringes, etc. 

T. H. ALEXANDER, Washington, D.C., Solicitor 
and Counselor in Patent cases. 

THoMPsON-Hovston Etectric Licgut Co., Boston, 
Mass. Automatic Self-regulating System of Arc 
Lighting 

THE ELECTRICAL SuPPLY Co., New York. Electric 
Light, Telephone and Telegraph Supplies. Send for 
price list and catalogue. 

TRENTON Iron Co., Trenton, New Jersey. Galvan- 
ized Iron and Steel Wire of all kinds for Telephone 
and Telegraph purposes. Write for prices. * 

TROPICAL AMERICAN TELEPHONE ComMPANY, Boston, 
Mass. Telephones and Telephonic apparatus, for 
Mexico. Central America, West India, and South 
America. 

UnitrEep STATES Evectric Lieut Co., New York. 
Are and Incandescent Lights, complete and reliable 
systems, &¢. Write for information. 

Union ELectRic MANUFACTURING Co., New York. 
Manufacturers of all kinds of Telegraph, Telephone 
and Electric Light Apparatus. Send specifications. 

Viapuct MANUFACTURING Company, Baltimore, 
Md. Electrical Goods of every description. Electric 
Light and American District supplies. Send for 
price-list. 

Victor, Bishop & Co., New York. Platinum for 
all Manufacturing, Chemical and Electrical pur- 
Send for prices. 

Ectric Co., New York, Boston, and 
graph and Telephone Apparatus and 
Supplies of every description. Send for catalogue. 

Wm. A. Harris, Providence, R. I. The Harris- 
Corliss Steam Engines and Light and Heavy Cast- 
ings. 

Warts, CAMPBELL & Co., Newark N.J. Improved 
Corliss Steam Engines. Send for catalogue. 

W. R. Pore & Co., Baltimore, Md. Telegraph, 
Telephone, and Electric Lizht supplies. The best 
of everything, and at lowest prices. 


JUST OUT. 


Electricity, Magnetism 
AND 


Electric Telegraphy. 


A Practical Guide for Students, Operators 
and Inspectors, 


THOMAS D. LOGK WOOD, 


PRICE, $2.50 
$79 PAGES, WITH 150 ILLUSTRATIONS. 
D, VAN NOSTRAND, Publisher, 
23 Murray and 27 Warren Sts., N. Y. 
Complete Catalogue of Electrical Works will be 
sent to any address On application. 


poses. 
WESTERN EL 
Chicago. Tel 








CORNELL UNIVERSITY. 


COURSES IN 
Electrical Engineering, 
Mechanical Engineering, 
Civil Engineering, 
and Architecture. 


Entrance Examinations Begin at9 A.) 
June 16 and Sept. 16, 1884. 


For the UNIVERSITY REGISTER, containing 
ful statements régard@ing requirements for admis- 
sion, courses of study; degrees; honots, expenses, 

, free scholarships, etc., and for special information, 
apply to THE TREASURER OF CORNELL UNI- 
VERSITY, Ithaca, N. Y. 


°9 





ECTRICAL SUPPLY (0, 
53 Broadway, N.Y. 

‘ DEALERS IN | 

Electric Motors, Dynamos and | 

Electric Light Machines, | 

| TELZGRAPH and TELEPHONE | 

APPLIANCES | 

OF EVERY DESCRIPTION, 
Learners (Ns:ruments & Alarms 

Sole Agents for 
The ** Excelsior” Electric 

Call Bell, 75 
» The **Toy’”’ Telephone, 1.00 
», The Freeman & Roe Hotel 

Annunciator. 

Furnish Estimates for and | 
»romptly execute all. Electric | 
Work for Architects, etc. Sen 
ne Hoi a Correspondence 
solicited. 


THE BUTLER HARD RUBBER Gt, 


33 MERCER STREET, NEW YORK, 


Manufacturers of 


HARD RUBBER, 


Sheets, Rods, Tubing, etc., 


RLECTRIGAL SUPPLIES 


Rubber Hook Insulators, 
Window Tubes with Heads, 
Key Knobs, Switch Handles, 
Plug Handles, Lamp Switch Handles, 
Battery Syringes, etc., etc, 


THE FRE 


STS 


EMAN & ROE El 














Specialties of any PRACTICABLE CHARACTER made to crdor. 


eer LIGHT TOWER 





ELGIN, ILL., 


THE ELGIN STEEL TOWER Co., 


| GEORGE $. BOWEN, General Manager. Elgin, Ill. 


ANUWA 
OF TELEGRAPHY. 


Send your address on a postal card and re- 
ceive free by return mail the n.ost complete 
fearners’ instruction book published. Gives 
in clear concise language instructions so eom- 

rehensive that to learn the art of telegraphy 

rom its pages will be found a eemparatively 
easy task. Contains progressive series of 
practice lessons; is illustrated with euts and 
diagrams and replete with information con- 
cerning private lines. Gives directions for 
setting up and using instruments and tells 
how to keep telegtaph lines in working order 
Contains battery directions, estimates of cost 
of short lines, and information m regard to 
commercial telegraphy. Ungnestionably the 
best learner’s buok ever compiled, Do not fail 
to send for it, 


WESTERN ELECTRIC CO., 


_ CONNOLLY BROS., 
Patent Attorneys 


AND SOLICITORS, 
MORSE BUILDING, 


Cor. Nassau & Beekman Streets, 


NEW YORK. 
PHILADELPHIA, PA., 


Mutual Life Insurance Building, 
10th AND CHESTNUT STREETS. 


WASHINGTON, D. ¢. 
e142 FF sSsSTREEAT. 


ELECTRICAL CASES A SPECIALTY. 








Chicago. Boston. New York. 

T. H. ALEXANDER, FOR SALE 
Solicitor and Counsellor in Patent Canuces, If OULLAND CWiTOe BOARDS 
607 7th St., Washington, D. C., 5 


OPPOSITE PATENT OFFICE. 
Twenty-three Years’ Practice. 
Expert examinations and opinions, relating to 
infringements, Validity aud Scope of Patents, Ca- 
veats, Designs, Trade-Marks, European and Can- 
adian Patents. Forinformation on Patent matters, 
send stamp for my ** HINTS TO INVENTORS,”’ 


PAINE & LADD, 


ily LBERT _E. PAINE, Late Commissioner 
Patents. STORY DB. LADD. 


Attorneys in Patent Causes 
And Solicitors of Patents, 
WASHINGTON, D.C. 


T 


ALL IN FIRST-CLASS CONDITION 


Great Southern Telegraph & Telephone Co., 


NASHVILLE, TENN. 
t 


PENCE 


Extra Black, Blue Black, and 
Copying, all of superior qua- 
lity, claiming Special exe 
cellence in the essentials of 
Fluidity, Color and Due 
rability. Circulars free, 


fvison, Blakeman, Taylor & Co., N. Y. 


BRUSH ELECTRIC 60. 


wncnaillicetee J 


Electric Light Machines. | 


STANDARD SIZES. 



























of 








CLEVELAND, 


ONMIO. 














The Sole Manufacturers under all the Patents of 
CHAS. F. BRUSH for 
ELECTRIC LIGHTING, STORAGE IRATTERIES, EXTC. 
We furnish the only complete and PERFECT 
SYSTEM of electric lighting. 


THE BEST DYNAMO MACHINES. 


No. No. of No. of Horse 
of | Lights | Lights Power 
Meh. 2,000 ¢. p. 1,200 ¢. p. Required 


Price, 


THE BEST ARC LAMPS. | 2 3 11% $390.00 

' ' 2 2 1's =800 60 

The Only Practical Storage Batteries, Boe a0 
o oO , 410,00 

The Purest and Best Carbons, 8 § © =, | 4 385.00 

Our prices are the lowest, our factory the largest and 5 10 $8 900.00 
| our business the most extensive in the world to-day. 5 15 8 900.00 
Price, Single Lamps $50.00, Double Lamps $60.00. + as + poo 4 
SEND FOR DETAILS, : 30 . 29 2000.00 

oa J <7] ECT 7 45 22 2,009.00 
THE BRUSH ELECTRIC CO, 7. ,. 45 600.09 





| No. 104 EUCLID AVE., CLEVELAND, OHIO, 





THE “MORSE” LEARNERS’ INSTRUMENT THE BEST. 


















. complete with Battery, Book of In- 
struction, Wire, Chemicals and all 
ir | Cc e & necessary materials for operating. 


“‘Morse ” Instrument alone, without battery. ............c.cseee cece cence reeceterecenetnseeeeersasasaeseee $3.00 
“ Morse ” Instrument without battery, and wound with fine wire for lines of one to fifteen miles...... 3.75 
Cell of battery complete.........ccc.ceeceeeseeeeceesceeecceen  teetececeeeserres & iscceomaweneeeneebobad 65 
‘Morse Learners’ Instrument without battery, sent by mafl..........--++-eee sree eer eece rene eet eees ones 


( Battery cannot be sent by mail.) 








[3 Goods sent C. O. D. to all points if one-third of the amount of the bill 
is sent with the order. Remit by Draft, Postal Money Order, or Registered 
Letter. Favorable arrangemeuts made with Agents everywhere. 

{2 We will in every case refund any remittance made us for these 
goods, if they are not faund to be entirely satisfactory. 


sss 





You are sure of getting the BEST THAT IS MADE 
if you select the “ MORSE.” 


Th 66 M orse 99 is a full size, well made, complete MORSE TELEGRAPH APPARA- 
© TUS, of the latest and best form for learners, including handsome 


Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 





IT IS-THE BEST WORKING SET OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 
UP TO TWENTY MILES IN LENGTH, YET OFFERED. 


J. H. BUNNELL & CO., 
No. 112 Liberty Street, New . York. 
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STANDARD ELECTRICAL WorKS, 


Telegraph and Telephone Instruments, 


EXCLUSIVE MANUFACTURERS AND FPATENTEES OF THE 


“CELEBRATED POST” (NEW GEAR WHEEL) MAGNETO BELL, 
“postr Marertare, Manufacturing Licensees of the AMERICAN BELL TELEPHONE COMPANY, 


and with the latest improved machinery, of any 
required degree of hardness, and can be 








used in all makes of Electric Lamps, Magneto Bells, Switch Boards and Exchange Apparatus, 
The regular sizes, 12 inches long, run from 14 inch 
to Linch in diameter, varying by sixteenths MANUFACTURERS OF 
Special LENGHTS and SIZES to Order. : : P s 
A lange and complete stock always on hand. | House and Hotel Annunciators, and Burglar Alarms, &c., Same Furnished and Put up to Plans and Specifications, 
ew é g£ -] é ary ate has 
long been felt. Those wishing such would do well LARGE STOCK ON HAND OF 


to use the 


BOULTON PLATES. 


Special attention is given to the manufacture of Wires, Batteries, Insulators, Electric Light Wire and Supplies. 


Il sizes to order. 
i Price Lists and full information furnished on ap- 7 : 
plication. Send for Illustrated Catalogue and Special Prices, 


BOULTON CARBON WORKS, STANDARD ELECTRICAL WORKS, 
PAYNE a, ™ Cincinnati, Ohio, U. S. A 


~ THE EXCELSIOR TELEPHONE WIRE. 


RECOMMENDED FOR 


High Conductivity, non-lia- 





Table Showing Tests of the Excelsior Telephone Wire. 


Put up in continuous 


was .  & 'S. Resistance Breaking Twists Price 
bility to Corrosion, oreat Gauge. avis. ey in ip oll on tite. lengths of one-half or one 
tensile strength, and power No. 12....| 8.8ohma, | 855 Ibs. 60 $27.00 mile, as desired. 
of overcoming stretch, or 13...., 10.5 * 265 69 23.00 = . 
° : ES s0<| Be ? 205 ‘s i8 18.50 Samples and 
sagging, and lightness of s+: 22 ** 165 “ 86 14.50 EFurther Information 
weight. 16....| 23.8 “ 120 * o4 10.00 oe RPpernn 


THE ELECTRICAL SUPPLY CO., SoLe Acenrs, 


17 DEY STREET, NHW YORE. 


THE TROPICAL AMERICAN TELEPHONE C9., (Limite.) 
_ _—— is —_ Soe Aurnorizep Exporters oF 


American Bell Telephone Co. Patented Telonhones & Telephone Apparatus 


FROM THE UNITED STATES TO SOUTH AMERICA, CENTRAL AMERICA, 





WM. If. FORBES, THEO. N. VAIL, WM. R. DRIVER, wenn a6 ten enet ees Meee 
President. Gewl Manager, Treasurer. ‘ : 
GROUND LINE This Company owns the Original —_ Sa 












Patents of Alexander Graham Bell Wo, OS Millk Street, Boston, Mass., U. S. A. 
for the Electric Speaking Telephone, 
and other patents, covering improve- 
ments upon the same, and controls, P 

except for certain limited territory, EW N Cc LA N D U TT O 
under an arrangement with the West- e) 
ern Union Telegraph Co., the Gold 

and Stock Telegraph Co., the Ameri- PROV IDEINCES, pe oe 

can Speaking Telephone Co., and the 
Harmonic Telegraph Co., the Patents 
owned by those Companies, and is 
prepared to furnish telephones to the 
citizens of the United States through 
its local Licensees, on the following 


"EXCHANGE 
PRIVATE LINE, & 
SPEAKING TUBE LINES 


\ Those desiring instruments on Pri- 
\ vate or Speaking Tube Lines, or con- 








MANUFACTURERS OF 


BRAIDING 
MACHINERY 


Telegraph, Telephone and 
Electric Light Wire ° 











: ALSO 
\ nections on LHxchanges, will please 
| apply to the nearest Licensed Ex- (RY AND NSU WINDERS 
change, when their case will be brought 
 f0 the attention of the proper local 
| Company. ‘ial 
\ jf <Any further information will be 


gladly furnished on application to the 
Company at its office, 


No. 95 MILK STREET, BOSTON, MASS. 


All persons using telephones not licensed by this Company, are hereby respectfully notifiea, that they | ——= 
are liable to prosecution, and for damages for infringement, and will be prosecuted according to the| Ga 
Sull extent of the law. | 


Braiders of every desertion, 
For Silk, Worsted and Cotton Braid, 


FINE CASTINGS — 


A SPECIALTY. 
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MANUFACTURERS OF 


BEE Ss, 


Copper « (rerman il 


bHEETS, ROLLS, PLATES, 
WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Coppér Wire 


A SPECIALTY, 


BATTERY ZINCS. 


TORRINGTON, Litchfield Co., 


CONN., U. S&S. A. 





THE PAYNE 
Bingle and Double Valve —— _ 





_——— 


Will guarantee 20 per cent. better regulation with 
our single slide valve automatic engine than can be at- 


tained by any other engine in the market. For 3 


sale by E. P. Hampon & Co., 36 Cortlandt St., N.Y 


Hill, Clark & Co., Boston, Mass. Write for Circular | aa 
No. 36. B.W. Payne & Sons. Box 1450,Corning,N.Y. | = 





MAGNET STEEL 


CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 


And warranted superior to all other brands 


CHROME STEEL WORKS, 


Brooklyn, E. D., N. Y. 


Cc. P. HAUCHIAN, 
Superintendent. 


Ss. H. KOHN, 
Proprietor, 


CHARLES WILLIAMS, JR. 


(Established 1856.) 
Nos. 109-115 COURT ST., BOSTON, MASS. 


——AUTHORIZED MANUFACTURER OF—— 


THE AMERICAN 


BELL TELEPHONE (C0. 





——S S 


Magneto, Crank and Push Button 


CALL BELLS, 
ELECTRIG BELLS, 


AND 


Annunciators, &c. 


Insulators, and Telephone 





Supplies of every description. 


JARVIS ENGINEERING CC., 


BOSTON. 
Boilers Set with the Jarvis Pat- 
ent Furnace to burn Pea Coal, 





DISTRIGT BELLS. 


Switches for Exchanges, | 


Telegraph and Electrical 
Instruments, Batteries, Wire, | 





ELECTRICAL REVINW. 


he Bi Of Engine 








A. C. NORTHROP, 


Waterbury, Conn. 


Tron and Brass Machine Serews 












om 


Circulars and , CONTRACTS 
| practical treatise on Steam 7 PROMPTLY ZING IN SHEETS AND PLATE FOR 
EXECUTED. 


ELECTRICAL PURPOSES. 
Parts for Telegraph and Telephone Instruments, 


AANUFACTURED FROM 


Iron, Brass, Steel, or Zins. 


—s free by mail. 


| Opportunity a Estimate on patented articles 
from Sheet Metal. Rod or Brass ; Castings, respect- 
fully solicited. 


_H. M. RAYNOR, 













No. 25 Bond Street, 
These engines are carefully constructed for heavy and continuous duty at medium or high rotative 
speeds. Highest attainable economy in consumption of steat, and superior regulation guaranteed. 


New Yc York. 

Address, BUCKEYE ENGINE CO., Salem, Ohio; or 
GEO. A. BARNARD, Eastern Sales Agent, Astor House, N. Y. | EsTasiisnED 
D. L. DAVIS, Sales Agent, 23 S, Canal Street, Chicago, Ill. | 1859. 


WATTS, CAMPBELL & C0..=W4"* 


MANUFACTURERS OF 


All Forms 


FOR 


ALL PURPOSES, 
Wholesale and Retail 








Improved Corliss 


) Supa = 





ESTABLISHED 1864. 


LIAM A. HARRIS 





| 
| 


| 


IN FULL VARIE 
MANUFACTURER OF 
Sizes varying {rem 30 to — I P. 
i) ,_ Preferred above all others by 
tee the United States 74 t. ~ = 
= Electric Lighting Co.’s 

larity of speed and ~ad.. may. STEAM ENGINES 

" juan, Non-Condensing or Compound | 


SEND FOR CIROULAR. With Harris’ Patented Improvements 


The IDE Automatic Engine. 


FOR ELECTRIC LICHTING 
UNEXCELLED. 





ALSO 


Light and Heavy Iron Castings 
PROVIDENCE, R. I. 


Send for copy **‘ Engineers’ and Steam 
Users’? Manual, by John W, Hill, M. E. 


Price, $1.25. 
CAS 


“OTTO” encine 


OVER 10,000 IN USE. 
Started Instantly by a Match, 
When ee all Expense Ceases. 


Works without 
boiler, steam, coal, 












FOR DURABILITY UNEQUALLED. 


Ne 





ashes or attend- 
\ ance. Successfully 
jj) adapted instead of 
wy steam power in all 
y industries and of- 
fers special advan- 
tages for running 
: eens 7 jong om _* La achin 

ry for Telegraph 
| ana 4 Telephone as well as Lighting purposes -_ 


ILLINOIS. U. Ss. A. | Built in Sizes of 1,2, 4, 7,10,154&25 ind. i. P. 
- SCHLEICHER, SCHUMM & CO. 


N. E. cor. 33d & Walnut, Phila. 
Branch Office; 214 Randolph Street, Chicago. 


THE CHIGAL) LNSLATING CLL, 


122 LA SALLE ST., CHICAGO, ILL, 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT 
INSULATORS. 








a AWONO92 LS3HOIH 





A. L. 


IDE, SPRINGFIELD, 





ae va 


CSOonLBsuvuURN RCo, 











~ Dano nehfachines, 


te hbur oO, 


VICTOR BISHOP & eo 


IMPORTERS OF DIAMONDS, 








PLATINUM 


For all Manufacturing, Chemical, Electrical, 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 





Including ** The Fiske & Mott High Re- 
sistance Insulator,®? which, for long lines or 
wherever high insulation is required, are unequaled. 

Weinvite attention to our new “SCREW KNOBS” 








Screenings or Slack without a 
blower. Send for Circulars, 


“COMBINATION HOOKS,” as superior to and 


ESTABLISHED 1837. No. 33 MAIDEN LANE, NEW YORK, ' cheaper than any others. Correspondence solicited. 
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TO INVESTORS. {nay Helical Ws 


The Kerrn Erecrrio Company having se- 






cured and paid for valuable patents covering 
a complete system of Electric Lighting, and 
having demonstrated the economy and relia- 
bility of their light, are now prepared to push 
its introduction with the utmost energy. For 
this purpose a limited amount of the stock is 
offered for sale at $20 per share. For full 
particulars address, 
* AUSTIN GALLAGHER, 
Drexer Buiiprne, 
Cor. Wall and Broad Sts., N. Y. 


Patent Finished Insulated 


Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


* Refers to Proprietors of the ELecrricaL Review. 





PARTRICK & CARTER’S ELECTRIC LIGHT WIRE | 


MAGNET WIRE, | 


PATENT RUBBER COVERED WIRE, OFFICE AND 
ANNUNCIATOR WIRE, LEAD-ENCASED WIRE | 
ANTI-INDUCTION AERIAL AND UNDER- 
GROUND CABLES ETC., ETC. 






OFFICE AND FACTORY: | 
No. 67 STEWART STREET, | 
PROVIDENCE, R. I. 
EUGENE F. PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician. 


UNION 
RLEGTRIC MN'F'G CO., 


Factory, 7 & 9 Bond Street, 
NEW YORK, 


Manufactures all kinds of 


Telegraph, Gold = Stock, 


DISTRICT & DOMESTIC APPARATUS. 


Students and Inspectors Portable Wheatstone Bridge 
and Galvanometer Combined- 





} 

22° 23 
29¢ 304 ai’ 32° 
36° 37° 33° 39° 40 


431 44+ 45° 46¢ 47 48¢ a4¢ 


= 


Blectri¢ Annunciator. 


(PATENTED EB. 16,1875. ) 

We guarantee our Annunciator to be the most 
SIMPLE, durable and reliable apparatus in_ the 
market. NO DROPS or other COMPLICATED MECH- 
ANISM to get out of order, and NECESSITATING 
CONSTANT REPAIRS. We have furnished some of 
the largest and finest hotels in the country with our 
Annunciators, 

Those wishing Agencies for these Annunciators 
in unlicensed territory can obtain all information, 
prices, etc., by addressing us. 

Correspondence solicited with all Operators, Man- 
agers of Telephone Exchanges and Electric Bell- 
hangers. Send for Catalogue of Annunciators, 


Alarms, Electric Bells, ete. 
114 SOUTH 2d ST., 


PARTRICK & CARTER, PHILADELPHIA, PA. 








DEALERS IN 


ELECTRICAL SUPPLIES 


OF EVERY DESCRIPTION, 


BEST COODS. LOWEST PRICES. 


Lines Equipped with Quadruplex and Duples 


Systems (patents protected). 


Correspondence Invited. 





AUTOMATIC 
QUICK ACTING ENGINE. 


AGENTS: 





SELLING 
JARVIS ENGINEERING C0., 
61 Oliver St., Boston. 


POND ENGINEERING C0., 


St. Louis, 


J. F. RANDALL, 


Mo. 


HULBCTRICAT REVIEHW. 


| others, without any of their disadvantages, 
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“TRE BERRA & HAD BANTEY 


THE 


Battery. 


The Greatest Open 
Circuit Battery 
in the World. 


Superior to the Leclan- 
che and all others, for 
Telephone, Annunciator, 
Burglar Alarm, and all 
open circuit work. 


Price (corplete) $1.20. 




















Liberal discount to 
dealers. 


Send for descriptive Cir- 
cular and Price List. 


BERGMANN & CO. 





Electrical Works, 
——— 292, 294, 296 & 298 
Parry {0et. 16, 1883. AVENUE B, 


(Nov, 20, 1883, NEW YORK, N. ¥Y. 





THIRD EDITION NOW READY. 
ARLECTRICITY 


In Theory and Practice, 
Or the Elements of Electoieal Engneerne 
Lieut. BRADLEY A. FISKE, U.S.N. 


PRICE $2.50. 


8vo, Cloth, 180 Illustrations, 
Copies sent postpaid by mail, on receipt of price. 


D. VAN NOSTRAND, Publisher. 


23 Murray and 27 Warren Streets, NEW YORK. 











The BEST Open Circuit Battery in the 
World and the CHEAPEST. 


Combines ail the advantages of the best of the 


s 
ait 


Thousands sold monthly. Send for circ 
Manufactured and sold by the 


LAW TELEGRAPH CO.,, 
140 Fulton St., New York. 








Complete Catalogue of Electrical Books will be sent to 
any address on application. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


Imsulated and Bare. 





LECLANCHE 











& 


- Diesfehet- By 
Comt ines High Electrical Contnotinity ant Resist 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and 18, Stubs’ Gauge. 


ADDRESS ; 


The Fhosphor-Bronze Smelting Co, Limited, 


612 ARCH ST., PHILADELPHIA, PA. * 
Owners - of - the - Umted - States - Phosphor-Bronzo - Patents 
Sole Manufacturers of Phosphor-Bronze in the United States. 


i 
We. 
4 









‘ELECTR 


A 





——_> 


Prism Battery, Complete. Size of Jar,6x4} inches. 


THE CREAT 


TELEPHONE BATTERY. 


The Standard Open Circuit Battery of the World. 








Warren, Ohio. 


JOHN R. MARELE, 
Detroit, 
H. B. SMITH MACHINE C0., 
925 Market St., Phil. Pa. 
T. W. ANDERSON, 
Houston, Texas. 


MIJNSSEN & CO., 


M. F, MOORE, Gen. Agt. 


15 CORTLANDT ST., NEW YORK. 





Mich. | 


| 
Amsterdam, Holland. | 








OVER 500,060 CELLS NOW IN USE IN THE UNITED STATES 
AND 1,000,000 IN EUROPE. 


ADOPTED BY ALL THE 

| e 

Telephone Companies. 
THE SIMPLEST, CLEANEST, MOST DURABLE, 

| MOST ECONOMICAL. 

| Beware of Infringements and Cheap Imitations. 


TELEPHONE 
LECLANCHE BATTERY CO. | 
| 149 W. 18th St., N. Y., or | 


| L. G. TILLOTSON & €0., 5 & ¥ Dey St., W. ¥. WI R E e 


SPIRAL 























LINE. LINE 











THE ELECTRIC 


STORAGE AND LIGHT CO. 
95 Milk St., Boston, Mass. 


Organized under the Laws cf Massachusetts, 


OWN THE PATENTS FOR 
Faure’s Storage Batteries, 


Electrical Eurgy Accumulators 


FOR 
MASSACHUSETTS, RHODE ISLAND. 


AND CONNECTICUT. 


SEND 


MAGN 


—~ Viaduct Manufacturin 


(Successors to late firm of Davis & Watts.) 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electrio Light and 
American District Supplies. 


NO BATTERY REQUIRED. 
$4, to $6, 


g GO, Slag bt Do pha 


Patents allowed April 24, July 25, 1883. 


OF BALTIMORE. 


A. G DAVIS, President. 





| 
| 
American Spiral 


FOR ILLUSTRATED CATALOGUE, 


cnc Telephone Wire Company, 
ETO SIGNAL BELLS. 


Discount on larae lots. 


43 Milk Street, 


MASS. 





each, BOoOsTON, 
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THE 


TRENTON IRON CO. 


MANUFACTURERS OF | 


GALVANIZED IRON WIRE 


OF VARIOUS GRADES FOR 


Telegraph and Telephone Lines, 


WORKS AND OFFICE AT 
TRENTON, NEW JERSEY | 
= NEW YORK OFFICE: 
Cooper, Hewitt & Co., 17 Burling Ship. 
PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREE7. | 





| 





| 


| 





TELEGRAPH POLES 


From 25 to 60 Feet in Length. 


Seasoned ready for immediate delivery. The Larg- 
est and Best Selected Stock in Michigan. We 
quote prices delivered at any Railroad 
Station in the United States. 


BROWNLEE & CO., 


DETROIT, MICH. 
{Please mention this paper.1 


HANDSOME POLE S&DO0RABLz. 





—_ 


—— 





CANADIAN CEDAR POLES, the best 
in use; live 25 to 35 years: good ap- 
pearance, Prompt delivery «at Buffalo. 
Black Rock or Suspension Bridge, N.X. 
Cheap for spot Cash. Adl2ress. 

HARVEY STAFFORD & CO., 
ACTON, Ont., Canada. 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
Opp. Willard's Totel, WASHINGTON, D.C. 


Correspondence Solicited. 








National Electric Company, 
ELECTRICAL SUPPLIES 


AND APPARATUS, 
1413 G STREET, WASHINGTON, D. C. 


Estimates furnished. Correspondence solicited. 





W.R. POPE & CO. 


Oorner North & Lexington Streets; 
BALTIMORE, MD. 


Telegraph, Telephone and 
Electric Light Supplies. 


THE BEST OF EVERYTHING 





AND AT LOWEST PRICES 


HLACTRICA 


The Bishop Gutta-Percha 
WORKS. 
SAMUEL BOARDMAN, Agent.) 





Original and only Manufacturers in the United States. 


GCUTTA-PERCHA INSULATED 
Submarine Telegraph Cables, 


50 Regular Sizes. One to Ten Conductors. 


Subterranean Telegraph Cables, 
Hempen-Armored Covered. 
Aerial Telegraph Cables, 
Lead or Hempen Covered. 
ANTI-INDUCTION 
Telephone (Lead-Covered) Cables, 


£s used by the Metropolitan Telephone & Telegraph Co. 


Torpedo Cables, 
Recommended by the European and South American 
Governments. 
Lead-Covered Cables, 

For Canal and Streamlet Crossings. 
Gutta-Percha Office we, Leading and Connecting 

re, 
For Subasqueous Mining and all other Electrical purposes. 
Mark s Compound Insulated Wire, 
or Office, Outdoor, Underground, and Battery Use. 
G. P. Office Wire, Cotton-Covered. 


ALSO HAVE ALWAYS ON HAND: 
Wires of every variety of Insulation, 


Magnet Wire, Telephone Flexible Cords, Flexible 
Elevator Cables, Electric Cordage, Burglar-Alarm 
and Annunciator Wire, Electric Light Wire, Cord- 
age and Cables, Lead-Covered Wire, and every 
description of pure Gutta-Percha goods, Gutta- 
Percha Sheet, for Cable Splices; G. P. Chemical 
Vessels for Acids, etc. 





Agents for Reception of Orders and Sale of Goods: 
L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 503 Chestnut St., Phila. 


Thirty-three years’ experience has taught us that 
neither the electrical nor mechanical qualities of 
either Gutta-Percha or Copper deteriorate by long 
working or submersion, consequently the best form 
of a Submarine Telegraph cable will be that in 
which these conditions were fulfilled. Zctract from 
Report on Cables, by Willoughby Smith. 

MANUFACTURED BY 
The Bishop Gutta-Percha Works. 
Address all communications to 
WwW. W. MARKS, Superintendent, 
4°20, 422, 424 & 426 East 25th St., N. ¥. 
OFFICE AT 1HE WORKS. 


Rhode Island 
Telephone and 
Electric Co, 


PROVIDENCE, R. I., 


MANUFACTURERS OF THE 


Providence Telephone 
Switeh-Boards, 


BRECKENRIDGE JACKS, 
Wright Cable Clips, 


Hoard Saltty Aneliaacs, 


For protection to telephone subscribers 
against Lightning or Electric Light 
currents. 

Dealers in Electric Appliances of 
every description. 

Manufacturers and constructors of 
Lightning Rods upon scientific prin- 
ciples. 

Licensees of The Time Telegraph 
Co. of New York for the New England 
States. Energetic men with capital 
wanted to form local plants in territory 
not yet disposed of. 

Correspondence solicited from in- 
ventors, or parties having electrical 
novelties, with a view either to pur- 
chase or introduction as agents. 

a 




















HENRY HOWARD, President. 
1. T HOWARD, Treasurer. 


W.C. DEWEY, 
Treasure. 


FRANK F. BULLARD, 


Ss. W. FRENCH 
M Gen’! Manager. 


President. 


’ 


PALMER WIRE COMPANY 


PALMER, MASSACHUSETTS, 















CALVANIZED 


Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users a 
Unsurpassed in ; 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 


The quality of all wire shipped by us cuaranteed to be equal to the best. Testimonials furnished if 


desired. Put up in half-mile lengths. 


Approximate diameter of Wire drawn by PALMER WIRE GAUGE, In thousandths parts of an inch 


No. 4—.225 No. 7—.177 No. 10—.185 No. 18—.092 No. 16—.063 
No. 5—.207 No. 8—.162 No. 11—.120 No. 14—.080 No. 17—.054 
No. 6—.192 No. 9—.148 No. 12—.105 No. 15—.072 No. 18—.047 


Correspondence Solicited. 


New York Office, 15 Courtlandt Street. 
FRANK B. KNIGHT, General Agent. 


UTLER’S SAFE 


FIRE & BURGLAR PROOF. 
291 BROADWAY, 


NEW YORK. 





JOHN H. MUEGGE, 


IMPORTER OF 


PLATINUM. 


Manufacturer of all kinds of Chemical Apparatus 
Crucibles, Vessels, &c.,Wire for Electrical Purposes 
Plate and Wire for Dentists. Scraps Purchased. 


No. 91 Liberty St., New York. 


The Thomsea-Housion Eletrie Company, 


SOLE OWNERS AND MANUFACTURERS OF THE 


<< ONLY PERFECT AUTOMATIC SYSTEM > 


His Light it te Won 


ALI, OUR PATRONS 
Is 














TESTIFY THAT TIE 
THE CHEAPEST. 


_ Owing to the Automatic and Self-Regulating features of this Apparatus—broad and 
valid patents for which are owned by this Coimpany—suflicient saving is effected in 
power, attendance, and repairs, as compared with any other system, to more than pay 
interest on the entire cost of plant. 


LOCAL LIGHTING COMPANIES CANNOT APFORD TO 
OPERATE ANY OTHER SYSTEM. 


We are prepared to supply Local Companies, Mills, Railroads, ete. 
running from one to sixty lights each, and the 
its Automatic Regulator that it runs safely 
of lights below its maximum. { 

We furnish Are Lights of various degrees of illuminating capacity, from 1,200 to 4,000 
candle power. 

We would call especial attention to our Ne 


] , With dynamos 
largest machine is so perfectly controlled by 
and economically at full speed with any number 


3 w Self-Regulating Divided Arc, which is a 
novel and valuable feature in our system, and for which there is a very large demand. It 
is the only practicable aud perfect-working Small Arc yet offered to the public, and will effect 
a great reduction in the cost of Arc-Lighting plauts, and very great increase in the efficiency 
and protits of local companics. 
We have established between thirt 
and many more are being organized. 
_. We request capitalists who contemplate putting in an Electric Light Plant to confer 
with either the Boston or Chicago office before adopting any other system. 
_ _ Correspondence with active, energetic men, capable of interesting capital and organiz- 
ing local companies, is solicited. : 
New illustrated Pamphlet, Price-List, etc., will be furnished on application. Address, 


THE THOMSON-HOUSTON ELECTRIC CO., 


y and forty local companies during the past year, 





, e JURY, Sec’y and Gen. Manager. 
F. H. GARDINER, Assistant Manager. 


131 DEVONSHIRE STREET, BOSTON, MASS. 





ELECTRICAT REV ITE WwW 


Western Electric Company. 














(Chicago Factory, 2 
MANUFACTURERS OF 


TELEGRAPH and eLEPROE APPARATDD 


7 to 251 South Clinton Street.) 


AND SUPPLIES OF EVERY DESCRIPTION. 
Hotel and House Annunciators, Burglar Alarms and Call Bells, 
Electro-Mercurial Fire Alarm, Electric Gas-Lighting Apparatus, 
Magneto Call Bells, Telephone Exchange Switch Boards, ete. 


UNDERGROUND AND AERIAL CABLES. 


Correspondence Solicited. 


CHICAGO, BOSTON, NEW YORK. 

A cs -D AY KERITE INSULATED 

Xs “ TELEGRAPH & TELEPHONE 
WIRE & CABLES. 


OFFICE, 120 BROADWAY, N. Y.—FACTORY, SEYMOUR, CONN. 
Anti-Induction Kerite Telephone Gables, 


Some of them Two Miles in Length, are in use in several cities, and are found to WORK PERFECTLY 
for that distance. EMIXENT ELECTRICIANS and PRACTICAL TELEGRAPHISTS commend and 








recognize the Kerite Insulation as superior to all others. At the Centennial Exhibition 
at Philadelphia, Sir William Thomson, the eminent Electrician and Scientist, 
awarded to the KERITE INSULATED WIRE AND CABLES 


FOR ** EXCELLENCE OF THE INSULATION AND DURABILITY OF THE INSULATOR.” 


GENERAL AGENT; 


CLARK B. HOTCHKISS,—120 BROADWAY, NEW YORK. 
THE BAXTER ELECTRIC LIGHT C0: 


Is prepared to negotiate for New 
stemnmunies Compiete. 





THe BAXTER 


IMPROVEMENT IN 


ELECTRIC LAMPS 


IS THE 
Greatest Invention in Arc Lighting 
yet made. 

Efficient, Reliable and More Economical than any 
other Lamp in the World, and can be applied to any 
System. SAVES FROM ONE-HALF TO THREE-QUAR- 
TERS THE COST OF CARBONS. 

For terms for territory and cost of Baxter attachment, 
address : 


THE BAXTER ELECTRIC LIGHT COMPANY, 


MILLS BUILDING, 





NEW YORK. 
‘The Keystone Electric Co. of Philadelphia, Agents for Pennsylvania. 
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THE ANSONIA BRASS & COPPER GO. 


MANUFACTURERS OF 


PURE ELECTRIC COPPER WIRE, 
For Magnets, Telephones, Electric Light, &c., ‘ 
Patented F'ire-Proof Electric Light Line Wire 
PATENTED FIRE & WEATHER PROOF ELECTRIC LIGHT LINE WIRE, 
Patented Paragon Line Wire—Fire Proof, Water Proof, 
“ ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE, 
Wrought Metal Gongs for Annunciators, 
Zine Rods, Battery Copper, &c., 
WAREROOMS : 
i9 AND 21 CLIFF STREET, NEW YORK CITY. 


Factories, Ansonia, Conn. 


Telephones, &c., 
I 





Holmes, Booth and Haydens, 


FIREPROOF ELECTRIC LIGHT WIRE, 
From Pure Lake Superior Copper.—tConductivity Guaranteed. 

PATENT 

“K. Ke" Insulated Copper and Iron Wire, 


FOR TELEPHONE AND TELEGRAPH USE. 
General Agents for the Pittsburgh Carbon Co. 


49 CHAMBERS ST., NEW YORK; {8 FEDERAL ST., BOSTON. 


WORKS AT WATERBURY, CONN. 


BRIDGEPORT BRASS C0., 


SDD a eee GOIN DT... 


INCORPORATED 1865. 


Brass, Comper ald Germal Silver 


WIRE 4%> ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a specialty. 





SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 


[NCANDESCENT LIGHTS | 
SWAN INCANDESCENT ELECTRIC LIGHT CO. 


OWNERS OF THE 


SWAN PATENTS FOR THE UNITED STATES, 
ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN- 
DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
FOR TERMS 














GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. 
OR INFORMATION, APPLY TO 
THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. 
R53 Broadway. Cor. 14th Street, New York 





THE ELECTRICAL SUPPLY C0. 


Insulated Wire 


OF EVERY DESCRIPTION. 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


—FOR— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


—AND— 





ANNUNCIATOR WIRE, | 

— ——" 7 ay 9 Magnet Wire and Flexible Cordage, 
TELEPHONE, AND 200 & 202 N. THIRD ST., 
TELEGRAPH SUPPLIES. PHILADELPHIA, PA. t 





Warehouse: 47 DEY ST, NEW YORK, | t 





